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FOREWORD 


The primary stage is the most crucial one for the education of a child. In the learning of mathematics 
it assumes added significance. It is at this stage that children are exposed to some of the most 
fundamental notions, namely, numbers, operations, measurements and spatial relationships, and are 
expected to acquire proficiency in using mathematics in everyday life. 


This book is the fifth in the series entitled 'Mathematics for Primary Schools' which has been 
developed by the Department of Education in Science and Mathematics, National Council of 
Educational Research and Training, for the students of primary classes in India. This book, likethe first 
four in the series, aims at the development of insightful learning. As such there is greater emphasis on 
the understanding of principles and processes, and development of the structure of mathematical 
operations and concepts. Systematic development of the number system, awareness of key ideas and 
their rerationships, development of the power of thinking and reasoning and use of mathematical 
language have also been emphasised. For obvious reasons, set theory is not explicitly used in the book, 

- but is implicitly involved in the discussions of mathematical concepts. The book provides for wider 
applications of mathematics in the home and in business. industry, measurement, etc. To satisfy the 
needs of fast learners, some concepts and problems have been star-marked. 


The overall coordination for the development of this book was done by Shri R.C. Saxena of the 
Department of Education in Science and Mathematics. The detailed planning of the text was done by 
Shri Ishwar Chandra of the same Department. The first draft was developed by Shri R.C. Saxena, 
Shri Ishwar Chandra and Dr. S.K.S. Gautam, all of the Department of Education in Science and 
Mathematics. A preliminary review of the draft materials was made in a workshop held at Regional 
College of Education, Ajmer, in August 1981. The final draft was again reviewed in a workshop held at 
Atomic Energy Central School, Anushakti Nagar, Bombay, in March 1982. In both the review 
workshops, practising teachers, subject experts and teacher educators were involved. In the light of 
their suggestions, the materials were further edited by the team of authors. In this exercise valuable 
suggestions were given by Shri G.D. Dhall and Shri Mahendra Shanker, both of the Department of 
Education in Science and Mathematics. 


A {am grateful to all the participants of the two workshops and to all my colleagues inthe Department 
of Education in Science and Mathematics for the work that they have done. 


The Council will be grateful to the users of this book for suggestions which will help us to make 
further improvement in the book. 


T.N. Dhar 

Joint Director 

New Delhi National Council of Educational 
January 1983 Research and Training 
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UNIT ! 


REVIEW OF THE WORK DONE 
IN EARLIER CLASSES 


A note to the teacher : This is a revision unit. Before going to Unitll, ask the students to attempt 
all the questions given in this unit. In case of any difficulty. ask them to refer to ‘Mathematics 


for Primary Schools, Book IV’. 


EXERCISE 1 


1. Write each of the following numbers in figures: 
(i) Eleven thousand twenty three (ii) Seventy thousand seven 


(iii) Ninety thousand nine hundred nine 


2. Write each of the following numbers in words: 
(i) 30015 (ii) 10123 (iii) 77077 


3, Counting by fives, write the numbers from 
(i) 62523 to 62548 (ii) 19998 to 20028 


4. Write 69058 in words and rearrange its digits to get 
(i) the largest 5-digit number. (ii) the smallest 5-digit number. 


. Write the numeral for each of the following: 
(i) 9000 + 9 (ii) 40000 + 40 + 4 
(iii) 5 thousands + 8 hundreds +7 (iv) 78 thousands + 8 
so that we get a true statement: 


o 


6. In each of the following replace & by «€. 7 or- 


(i) 50598 * 9999 (ii) 60351 % 50439 
(iii) 7727 + 23 '*k 7800 (iv) 98358 * 98360 
7. Observe the pattern and write the next four numbers: 


(i) 68090, 68094, 68098, — . —. 
(ii) 12359, 12369, 1287 9 pea ee 
(iii) 89653, 89753. 89853, —. — = 
(iv) 88345, 88545, BBIADI LE 


ul 


NET 


8. Rewrite in ascending order: 
(i) 50531, 49925, 521 30, 48999, 20099 (ii) 60606, 60066. 66006, 60006, 66606 


9. Rewrite in descending order: 
(i) 78809, 78908, 78199, 77777, 87000 (ii) 5800, 5008, 5088, 5880, 5888 


See MATHEMATICS. BOOK V 


10. Give the successor of ¢ 
~ (i) 90000 (ii) 50899 
41. Give the predecessor of 
(i) 58063 (ii) 98000 


12. Ata Particular milk booth the sale of milk, in litres, during a particular week was as follows: 


Monday 1008 
Tuesday 1359 
Wednesday , 1505 
Thursday 2019 
Friday 1983 
Saturday 1201 
Sunday 2135 


How much milk, in all, was sold by the booth during that week? 


- 18. Find the value of 


(i) 23905 + 68099 + 50021 — (i) 89630 + 54363 — 68345 
(iii) 67 X 256+ 86 x 256 — 153 x 256 (iv) 48 X 681-681 x 39 + 681 X11 
(v) 239 x 144 (vi) 670 x 200 
(vii) 250X 250 * 35x 268 (viii) 222 — 448 x 43 + 625X 110 
(ix) 325 +25 4 100 (x) 128+4-4 
(xi) 3600-500-180+60 = (xii) 666 - 11145-1314 131 
14. By means of prime factorization determine all common factors in each of the following pairs of 
numbers: ? 
(i) 126,243 Regis (ii). 512, 192 
(ii) 850, 125 : ~~ (iv) 800; 900 
15. An even number is divisible by 3, Is jt necessarily divisible by 6? Give reasons in Support of your 
answer. ; 


17. Each of two odd numbers i 
Support of your answer. 


18. Determine the H.C.F. of each of the following sets of numbers: 
(i) 35,42, 63 (i) 24, 72, 36 


19. Determine the L.M. of each of the fo 
(i) 15, 12, 18 


16. What is the quick Way of testing the divisibility of a number by 18? 


S divisible by 3. Will their sum be always divisible by 6? Give reasons in 


llowing sets of numbers: 
(ii) 25, 30, 50 


Miss du | when divided by 12. 18 and 40 leaves the remainder 6 in 
22. Rewrite each of the following in ascending order: 
ons dom. 
IURE yt a al pa 
ee Sieg: 
4 


“35 20°44: 1 
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23. 


24. 


25. 


26. 


30. 


31. 


a) 


Rewrite each of the following in descending order: 


5 13 9 21 
ig 295" T6. 80: 

p iol 6e, om Ho 
5 10 * 15 "10: . 30 


: 2 5 4 

em OUT TR. 

a 1 3 17 

(ii) 5 Igt 2 EU 

Subtract the sum of 5 S: and 2 ae from the sum of 8 Bot and 1 x 
4 3 3 4 2 


A tin contains 18 litres of kerosene. 11.2 litres of kerosene are taken out one time and 2.6 litres are 
taken out second time. How much kerosene is left in the tin? 


. Determine the value of 


(i) 28.5— 32.08 +.15.2 (ii) 5-0.5- 0.05 — 0.005 
(iii) 68.3-* 15.8 — 31.07 + 1.5 


Add the difference of 258.68 and 481.9 to their sum. 
. A bag contains 35 kg of rice. If seven boys, each eating 100g of rice at a time, eat rice twice a day, 


how long will the rice last? 

Draw angles having the following measures: 

(i). 20° (i) 45? (ii) 70? 

(iv) 130° (V) 170? (vi) 180° 

In each of the following figures, measure the angle and name the kind of angle: 


Ci) GV. 
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32. With the help of set-squares, draw a line perpendicular toa given line 
(i) through a point on it. (ii) through a point outside it. 


33. With the help of protractor, draw a line perpendicular to a given line through a point on it 
34. Draw a rectangle whose length and breadth are 5 cm and 4 cm respectively. 
35. Draw a square whose side is 6 cm. 


36. Determine the kind of A ABC for each of the following: 

(i) .AB— 5 cm, BC 23cm, CA=4cm (ii) AB —8 cm, BC 25cm, CA=5 cm 

(iii) AB — 3 cm, BC 23cm, CA-3cm (iv) Z A= 40°, ZB = 80°, ZC = 60* 

(vy) ZA — 40°, ZB =50°, ZC = 90° (vi) ZA = 10°, ZB = 30°, ZC = 140° 
37. Which of the following statements are true? 

(i) ^ An acute angle is always less than an obtuse angle. 

(i) A 180? angle is called a right angle. 

(iii) An isosceles triangle cannot be a right triangle. 

(i) An obtuse triangle may be isosceles, 

(v) No angle of an obtuse triangle can be less than 45°. 

(vi) In a right triangle, the right angle is the greatest angle. 

(vii) A square is always a rectangle. 

(viii) A rectangle is always a Square. 

(ix) Diameter of a circle is its longest chord. 


38. Twenty bags of rice of equal weight together weigh 2110 kg 500 g. Determine the weight of 
(i) one bag. (ii) 15 bags. 


39. Find the area of a floor if itis 15m 80 cm long and 12 m 90 cm wide. Also, find the perimeter ofthe 
floor. 


40. What is the cost of carpeting the floor of a room whose length and breadth are respectively 5 m and 
3 m. if the cost of carpeting is Rs 20.75 per square metre? 


41. A school opens at 7.30 a.m. and closes at 1.30 p.m. For how long does the school remain open? 


42. The following pictograph represents the attendance in various sections of Class V of a school on 
à rainy day in August last year: 


Seona SS 
ens RAGGA 
seine ARB 
seciono THM REPE 
wen SABHA BSA 8 
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(i) In which section was the attendance maximum? 
(ii) In which section was the attendance minimum? 
(iii) How many students of Class V were present on the rainy day? 


43. Observe the pattern and fill in the blanks : 


Dm se c =2x2 
THIRD -3X3 
1+3+5+7 =4X4 
ES ROFI n =5X5 
MEE bts =6X6 
Taree OP 7 Ae uut = Ke 

(i) 2+4 -2X3 
2+4+6 =3x4 
2+4+6+8 =4x5 
2+4+6+8+... -5X6 
2-E4-F6 8r. t. =6X7 
Oe ae Gor OF Lab ct ss =..X 


UNIT II 
WHOLE NUMBERS 


2.1 Reading and Writing of Numbers 


A note to the teacher : The teacher should recall how we wrote numbers up to 99999 by using 
the digits O, 1, 2,..., 9 and the five places called one's, ten's, hundred's, thousand's and ten- 
thousand's places. To write the number next to 99999, we open a sixth place called lakh's 
place. We write 1 in this place and O in each of the other places onthe right. Thus, the number next 
to 99999 is written as 100000 and is called a lakh. To write numbers beyond 100000 we 


Proceed in the same way as we proceeded beyond 10000 and read them successively as one 
lakh one, one lakh two, etc. 


The place next to that of lakh is called ten-lakh's place. The next higher place is that of crore 
and the next higher is that of ten-crore. The names of the places beyond ten-crore are 
respectively arab, ten-arab, kharab, ten-kharab, etc. However, in this book, we shall restrict 
Ourselves to numbers upto ten crores. 


To write numbers greater than 100000, we extend the place-value chart that we 
followed for numbers up to 100000 to the left. The place-value chart now looks as 


follows: 
a a manes 


Places — | Ten cro- Crores Ten Lakhs |Ten tho-|Thou-| Hun- Tens 
res Lakhs usands |sands|dreds 
| |. [60000000 10000000| 1000000]100000| 10000 peo| 100] vo | 1 


We see that by extending the place-value chart to the left, w i 
. We are able to write 
numerals for whole numbers greater than 99999 also with the help of only ten 
symbols 0. 1, 2, 3, 4, 5,6, 7, 8 and 9 called digits, 


We note that the value of a place in the place-value i i 
tthe chartis 10 
next place on its right. Thus, eee 


10 ones 
10 tens 
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10 hundreds =1 thousand 

10 thousands =1 ten-thousand 
10 ten-thousands =1 lakh 

10 lakhs =1 ten-lakh 

10 ten-lakhs =1 crore 

10 crores =1 ten-crore 


Let us consider the numeral 23456789. We arrange it in place-value chart. 


Crores Ten lakhs Lakhs Ten Thou- | Hundreds | Tens | Ones 
thousands} sands s 


10000000. | 1000000 | 100000} 10000 |1000 5000 aaa e] 
Hau 3g e Lg o EET 


The place values of various digits are as follows: 


Digit Place Value 
20000000 
3000000 
400000 
50000 
6000 

700 

80 

9 


« 0 - O0) 01 C N29 


The sum of the place values of its digits is the number represented by the numeral. 
When we write a number as the sum of the place values of its digits, we call it the 
expanded form of the numeral. Thus, the expanded form of 23456789 is 
'20000000--30000004-400000--500004- 6000+700+80+9". To read numbers 
conveniently, we group place values into periods. ‘Crores’, ‘Lakhs’, Thousands’ and 
‘Units’ are periods. The first three digits from the right of a numeral make unit's period, 
the next two make thousand's period, the next two make lakh's period, the next two 
make crore's period, and so on. The digits in the same period are read together and 
the name of the period (except units) is read along with them. Thus, the number 
23456789 is read as Two crore thirty-four lakh fifty-six thousand seven hundred 
eighty nine’. 

Sometimes, for reading periods with ease, we insert a comma (.) after each period. 
Thus, the numeral 23456789 is sometimes written as 2,34,56,789. When a number 
is given in words and we want to write the corresponding numeral, i.e., the number in 
figures, we must put the digits in proper places and fill each vacant place by a zero. 
Thus, the number ‘three crore seventy six’ is written as 30000076. (Why?) 


1. 


*15. 


"38: 
17. 
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EXERCISE 2(i) 


Write each of the following in figures: : 
(i) Seven crore twenty lakh fifty-eight thousand five hundred sixty four 
(ii) Nine crore seven lakh ten thousand two hundred three 
(iii) Three crore seven thousand seven 
(iv) One crore ninety-eight thousand Seventy six : 
(v) Twenty-nine lakh twenty-nine thousand twenty nine 
(vi) Five crore five 


Write each of the following numbers in words: 


(i) 14345876 (ii) 99005067 
(iii) 66666666 (iv) 40003201 
(v) 50060060 (vi) 70000070 


Counting by twos write the numbers from 
(i) 9999997 to 10000003 
(ii) 4009998 to 4010002 


Counting by hundreds write the numbers from 
(i) 6009909 to 6010209 
(ii) 99985 to 100485 


Counting by thousands write the numbers from 


(i) 7439215 to 7443215 
(ii) 16999075 to 17002075 


Counting by threes write the numbers in reverse order from 10000004 to 9999995. 
Which number is 1000 more than 900999? 


Which number is 1000 less than 10000000? 


Find the difference of the place values of two 5's in 35087560. 


Find the product of the place values of two 3's in 123030. 


Write in expanded form: 
(i) 348675 


\ 


(ii) 7005001 
Write the greatest 8-digit number, 

Write the smallest 7-digit number. 

Write 403789561 in words and then 


(i) rearrange the di 


(i gits to name the largest number. 
(ii) rearrange the di 


gits to name the smallest number, 
Write the greatest 7-digit number havin 


Write the smallest 7-digit number having at least three different digits. 


Memorise the following facts and Write in words: 
(i) Diameter of the sun: 1384000 km a 


g at least three different digits. 


(iii) The speed of light: 298300 km per Second a i 

(iv) The Population of India: IA 
In 1971 : 546955945 
In 1981 : 683810051 


= 
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2.2 Ordering of Numbers 
To compare large numbers, we follow the same rules that we follow in.case of small 
numbers. 
Rule 1 : Of the two numbers, the one containing more number of digits is greater. For 
example, 
10245132 » 8974655 
100000000 > 65004879 


Rule 2 : If the two numbers contain the same number of digits, we compare them by 
their leftmost digits; if they are also the same, we compare them by their next 
digits from the left; and so on. For example, 

3240651 > 1245689 
62732101 > 62730211 


Example 1: How many numbers have exactly 
(i) 2 digits? (ii) 3 digits? (iii) 4 digits? 
Solution: (i) The smallest 2-digit number is 10 andthe greatest is 99. Therefore, the 
number of 2-digit numbers is 99 — 9 (why?), i.e., 90. 
(ii) The number of 3-digit numbers =999-99 
: = 900 
(iii) The number of 4-digit numbers — 9999 — 999 
= 9000 


EXERCISE 2(ii) 


1. Replace each *by <. > or = so that we get a true statement: 
(ii) 67984021 ¥ 67908421 


(i) 541239321045 
(iii) 999999 + 1 1000000 (iv) 40000000 —1% 49999999 
v) 1234560 X 1023456 (vi) 6009006% 6006006 + 3000 


2. Rewrite in ascending order with proper symbol: 

(i) 423569, 235694, 356942, 569423, 694235 

(ii) 1000000, 888888, 84036, 30006812, 900000 

iii) 10101010, 10000111, 11001100..11010010, 10010011 


3. Rewrite in descending order with proper symbol: 

(i) 8935706. 8935076, 8930576, 8963570, 8936750 

(ii) 36604518, 9863827, 52186307, 10004008, 9876000 
iii) 2200222, 2220022, 2202022, 2220202, 2222020 


4. Give the successor of ; 
i) 70000000 (ii) 8999999 


Give the predecessor of 50000000. 


6. How many numbers have exactly 2 
(i) 7-digits? (ii) 8 digits? 


10 MATHEMATICS. BOOK V 


2.3 Operations and Properties 


A note to the teacher : The teacher should state that the four fundamental operations 
namely, addition, subtraction, multiplication and division of large numbers are performed 
in exactly the same way as for smaller numbers studied in earlier classes. Also, the same 
basic properties of operations, that hold for small numbers, also hold for large numbers. 


EXERCISE 2(iii) 
1. Findthe sum: 


(i) 6798235 + 5610723 (ii) 423146 + 69120087 


(ii) 67676767 + 67676767 
(iv) 14029875 + 349 + 4013275 


(v) 99 + 999 + 9999 + 99999 + 999999 


2. Replace each * by the correct digit in each of the following: 
i 39%468 (i) 63 5954 3X 
+ 497%% + 2*!*0x*9 
P RD PULL M e ULL 
*91X*45 *0291816 
Voti a A DNE NE TIC ADU dt NS iex 


3. Find the difference: 
(i) 6431875 —5643187 


(iii) 70012954 — 8888888 (iv) 24136975 —24136975 

(v) 50000000 — 9999999 (vi) 10101010— 878787 

How much more is 40000000 than 575000? 

. What must be added to 6973120 to make it equal to 7000000? 
Subtract the sum of 98432 and 6751803 from 20403078. 

Subtract the difference of 767676 and 67676767 f 

Simplify: 

(i) 6984825 x 69 + 31x 694825 


(ii) 7543 X 894576 — 6543 x 894576 


(iii) 69 X 421863 + 15x 421863 + 421863 x 16 
(iv) 6943208 x 99 + 6943208 


(v) 204658 X 98 + 26 x 204658 — 204658 x 24 


(i) 8170040—31259 


rom their sum. 


ouoowos? 


(vi) 694128 x 97 + 694128 + 694128 +694128 

9. Find the product: 
(i) 36875 x 250 (ii) 601372 x 403 
(iii) 2712 x 5681 (iv) 56821 x 3000 
(v) 2526 x 5000 


(vi) 5025 x 5025 
10. Using only three partial products 


(i) 61425 by 3665 [Hint: 36 =6 

i v 995: O26] 

(ii) 123456 by 75153 (Hint: 75 = 15x 5] 
11. Find the value of 

(i) 703498 + 675 x 60000 


multiply 


(ii) 1625 x 1625 — 1625 


d 


"acid bé 


S ae ee m 


COR 
PN 
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(iii) 1625 X (1625 — 1625) (iv) 6006006 - 7842 X 120 
(v) 4000 + 640 X 640 (vi) (400 + 640) X 640 
12. Divide orally and give the quotient and the remainder: 
(i) 63841507 + 1000 (ii) 417500 + 100 
(iii) 618430 + 100 (iv) 5120078 * 1000 
(v) 5120078 + 10000 (vi) 10000004 + 100000 
13. Divide and check the result: 
(i) 7512006 + 350 (ii) 6941205 + 2657 
(iii) 10203040 + 1234 (iv) 7000000 + 777 
(v) 1001006 + 9876 (vi) 53184007 + 53184007 
14. Find the value of 
(i) 36792418 X 0 (ii) 94125807 + O 
(iii) 7300654 X 1 (iv) 6782058 + 6782058 
(v) 973281 + (7975 + 7975) (vi) 8423615 X 10007 — 7 X 8423615 
(vii) 369369 + (544 — 421) (viii) 691200 + (12 X 900) 
(ix) 1740 + 5800 X 15 — 20000 + 400 (x) 87506 + 87506 + 87506 
(xi) 1 — 3984275 + 3984275 (xii) O + 79738412 


15. A survey report gave the number of males and females in a country as 115623203 and 
115075428 respectively. Determine the population of the country. 


16. In a parliamentary election the winning candidate received 367570 votes and his nearest rival 
298685 votes. By how much margin did the winner win? 

17. Ina board examination, 1155768 candidates appeared. 876080 candidates passed. How many 
failed? 


18. A machine, on an average, manufactures 2825 screws in a day. How many screws did it 
manufacture in the year 1980? 


19. An automobile firm manufactured 1250 scooters in a month. If the price of one scooter is 
Rs 7825.50, find the cost of the whole production by the firm for the month (30 days). 

20. An industrialist had property worth Rs 274654350. The whole property is to be equally divided 
among his two sons and a daughter. Find the share of each. 

21. Anaeroplane, on an average, covers 6000 km in 12 hours. How much distance will it cover in 12 

. days? 

22. Anengine pumps out 94500 litres of water in half an hour. How many litres of water will it pump 

out in a day if operated continuously? 
*23. An organisation spends Rs 720000 per day on daily wage workers. Each worker gets Rs 12 a day. 

The organisation increases the fleet of workers by 4000. How much will the organisation now 
spend on such workers per day? 


X2.4 Roman System of Numeration 


A note to the teacher : The teacher should note that the Sections 2.4 and 2.5 of this unit are not for 
the examination for promotion to Class VI. However, for clear understanding of our number system 
known as Hindu-Arabic system of numeration through comparison, we have given them here. 


Roman numerals are still in use today. The chapters of this book are numbered by 
Roman numerals. We find a number of clocks with hours on their faces (dials) marked 
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by Roman numerals. Roman numerals are also used to inscribe a date on a 
gravestone, to number different volumes of various books, to number classrooms in a 


school, etc. 


T 


Tm. 


MCMLIX 


SCIENCE || 
VOL. IV 


The Roman symbols and the corresponding Hindu-Arabic numerals are as given 
below: 


Hindu-Arabic symbol 


To read and write numbers in this System, we use the following rules: 

Rule 1: If a symbol is repeated in succession, the value of the numeral is obtained by 
multiplying the value of the symbol by the number of times it is repeated. 

Examples: XXX = 10 x3 =30 

CC = 100 X 2= 200 


We usually do not repeat in succession as 
are not repeated. (Why?) 


Rule 2: If a symbol is inserted on the right of one of greater val 
value of the symbol on the right of which it occurs. 
Examples: Vi=5+1=6 
XXV —10X245225 
MMMCCX = 1000 X 3 + 100 x 2 + 10-3210 


ymbol more than three times. V, LandD 


ue, we add its value to the 
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Rule 3: If a symbol is inserted on the left of one of greater value, we subtract its value 
from the value of the symbol on the left of which it occurs. 

Examples: IX=10-1=9 
: XL 50- 10-740 


MCMLIX = 1000 + (1000 — 100) + 50 + (10— 1) = 1959 
In the use of this rule, we have the following restrictions: 


(i) | can be subtracted from V and X only. 

(ii) X can be subtracted from L and C only. 
(iii) C can be subtracted from D and M only. 
(iv) V, L, D and obviously M are not subtracted. 


Rule 4: When a smaller numeral, which itself is made up of two symbols by using 
Rule 3, is to be added to a larger numeral, the whole of it is inserted on the right 
of the larger one. 


Examples: CIV = 100 + (6 — 1) = 104 
DCXC = 500 + 100 + (100 — 10) = 690 


Rule 5: When a small horizontal line (—), called bar, is inserted over a numeral, we get the 
value of the numeral as 1000 times the value of the numeral without bar. 


Examples V=5 X 1000 = 5000 
XVII = 17 X 1000 = 17000 
VIII. 2 5 X 1000 + 3 = 5003 


Within the frame work of the above rules, the Roman numerals are arranged in order with 
the symbol representing the largest number placed on the left and that representing the 
smallest placed on the right. The symbols which do not obey the above rules are 
meaningless. For Example, each of XXL, DMCD, IIV is meaningless. 


Example 2 : Give the corresponding Hindu-Arabic numeral for 
(i) CMLXVI (ii) MLXXXVI (iii) IVCDIX 


Solution : (i) CMLXVI = (1000 — 100) + 50+ 10 5 1 
= 900+50+10+5+1 


= 966 
(ii) MLXXXVI = 1000 + 50 + (3 X 10) +5 + 1 
=1086 
(iii) IVCDIX = (4 X 1000) + (500 — 100) +(10- 1) 
= 4409 
Example 3: Give the corresponding Roman numeral for 
(i) 16 (ii) 244 (iii) 3479 (iv) 200594 


Solution : (i) 16=10+5+1 
= XVI 
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(ii) 244-200 +40 + 4 : 
=200 + (50 — 10) + (5 - 1) 
=CCXLIV 

(iii) 3479-3000 + 400+ 70* 9 
=3 X 1000 + (500 — 100) + 50+ 20 + (10-1) 
-MMMCDLXXIX 

(iv) | 200594—200000 + 500 + 90 + 4 
=200 X 1000 + 500 + (100 — 10) + (5 — 1) 
=CCDXCIV 


EXERCISE 2(iv) 


1. Give the corresponding Hindu-Arabic numeral for 


(i) XI (ii) XVII 

(iii) LXI (iv) MCLVI 

(v) CCL (vi) MMCCCXXX 
(vii) XCI j (viii) CDIX 

(ix) XXX (x) IXDCCCLXXIX 
(xi) VIICDXLIV (xii) MMMCMXLVIII 
2. Give the corresponding Roman numeral for 

(i) 8 (ii) 19 

(ii) 36 (iv) 45 

(v) 69. (vi) 127 
(vii) 445 (viii) 6000 

(ix) 7608 (x) 5002 

(xi) 68210 (xii) 100000 


3. Which of the following numerals are meaningless? 


^d ri (ii) CCCI 
iii (iv) CIC 
(v) VXXXIX (vi) CMXIV 
(vii) MC (viii) DM 
(ix) MXXVII (x) LCXVI 
(xi) CCDV (xii) XXV 


*2.5 The Binary or Base-2 Numeration System 


We recall that our System of numer 
numeration is a base- 


WT (EURO QU eV ea RN 
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(i) we use only two digits, namely, O and 1, and 
(ii) we determine place values in groups of twos rather than in groups of tens. 

This system has its importance because of modern computing machines. Since an 
electric switch has only two possible positions—on or off—a machine can represent 
numbers by a series of ‘on’ and ‘off’ switches. A ‘switch on’ represents the numeral 1 
and a ‘switch off’ represents the numeral 0. 


Let us see how we write numbers in this system. 
Number of objects Base-10 Base-2 


us | o0] ack 
ud ee a 
exe] I- 


The places, therefore, starting from the right are named as one's place, two's 
place, four's place, eight's place, etc. 


A note to the teacher : The teacher should explain that O and 1 here used as digits for writing 
numerals in binary system are merely symbols. In place of them we could use other symbols like 
A and O. Q and 1 in binary system should not be confused with the digits O and 1 in base- 10 
system. For example '11' in binary system should not be confused with '1 1' (eleven) in base- 10 
system. In binary system we read this as ‘one one’. Similarly'101' will be read as 'onezero one’. 


To differentiate a numeral in base-2 from that in base- 10, we subscript the word 
‘two’ parenthetically with the numeral in base-2, e.g., 1 lw. 
The place-value chart takes the following form: 


2X2x2X2x2x2|2X2X2X2X2 mede 2x2 Ss 


To convert a base-2 numeral to the corresponding base-10 numeral, we express 
the numeral in-expanded form (i.e., as an indicated sum) where each addend is 
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expressed by a numeral in base- 10. 
Example 4 : Convert 11101 1«,4to the corresponding base- 10 numeral. 


Solution : We write the numeral in expanded form. The successive place values in 
base-2 are expressed in base-10. 


Thus, 1110114447 1X 32-1 X 16 F 1X 8-FOX4- 1X2 1X1 
=32+16+8+0+ 2+1 
=59 


To convert a base-10 numeral to the corresponding base-2 numeral. we form 
groups of twos, fours, eights, etc. In other words, we repeatedly subtract twos, fours, 
eights, etc. For this, we repeatedly divide by 2. The remainders in succession give 
ones, twos, fours, etc. 


Example 5 : Convert 59 to the corresponding base-2 numeral. 
Solution : We divide 59 by 2 repeatedly and have 


sak: 


remainder — one's place 


X 


remainder two's place 


remainder O + four's place 


= 


remainder — eight's place 


= 


remainder + sixteen’s place 


remainder 1 thirty-two's place 
Therefore, 59 = 11101 1uwo 


EXERCISE 2(v) 
1. Convert the following base- 2 numerals to the corresponding base- 10 numerals: 


(i) 11 (ii) 110 (ii) 111 
(iv) 101 (v) 1101 (vi) 11001 
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(vii) 1000 (vii) 11111 (ix) 10101 
(x) 10011 (xi) 10111 (xii) 11110 
2. Convert the following base-10 numerals to the corresponding base-2 numerals: 
(i) 4 (i) 12 (iii) 23 
(iv) 14 (v) 68 (vi) 19 
(vii) 33 (viii) 40 (ix) 29 
(x) 52 (xi) 70 (xii) 85 
mal numeral. 


3. Write the smallest 3-digit 
4. Write the greatest 4-digit 


base- 
base-2 numera 


2 numeral. Give its corresponding deci 
g decimal numeral: 


|. Give its correspondin 
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3.1 Some Properties of Divisibility 


In Class IV we studied tests of divisibility for certain numbers. Simply bv looking at 
the digits in the numeral of a number, we were ableto say definitely whether the given 
number is divisible by 2, 3, 5, 9 or 10. We now state some other properties of 


divisibility which help us in determining the divisibility of a number by certain other 
numbers. 


(i) 1f a number is divisible by another number, it must be divisible by each factor of that 
number. 


Example : 20 is divisible by 10 since 20+ 1022 
Also, 10=2X5 
Therefore, 20 should be divisible by 2. 
Obviously it is, since 20+ 22 10 
Similarly, 20 should be divisible by 5. 
Obviously it is, since 20+ 5-4 


In the above example, we see that 20 is divisible by 10 and 10 is divisible by 2 (or 5). 
We find that 20 is divisible by 2 (or 5) also. Thus we can Say: 


If we are given three numbers such that the first number is divisible by the second 
and the second is divisible by the third, then the first must be divisible by the third. 


(ii) If a number is divisible by each of two or more coprime numbers, it must be divisible 
by their product. 


Example : 60 is divisible by 2 since 60 + 2 = 30 
60 is divisible by 3 since 60 + 32 20 
60 is divisible by 5 since 60 + 5 = 12 
We recall that two numbers are coprime if their H.C.F. is 1. Here 2, 3 and 5 are 
coprime numbers. 


Therefore, 60 must be divisible by 2 X 3 X 5, i.e.. 30. 
Obviously it is, since 60 + 3022 
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Important Note : To test the divisibility of a number by certain other number, we may 
test its divisibility by such coprime factors of that number whose product is that number 
itself. For example, to find out whether 32610 is divisible by 15, we test the divisibility 
of 32610 by 3 and 5 which are two coprime factors of 15and 3X 5=15.Wefind that 
321610 is divisible by both 3 and 5. (Why?) Therefore, 32610 must be divisible by 
15; : 


(iii) If a number is a factor of each of two or more given numbers, it must be a factor of 
their sum. * 


Example : 5 is a factor of 15. (Why?) 
5 is a factor of 40. (Why?) 
Therefore, 5 must be a factor of 15 + 40, i.e., 55. 
Obviously it is, since 55+ 5— 11 
(iv) If a number is a factor of each of two given numbers, it must be a factor of their 
difference. 
Example : € is a factor of 54. (Why?) 
© s a factor of 78. (Why?) 
Th. ofore, 6 must be a factor of 78 — 54, i.e., 24. 
Obviously it is, since 24+ 6 = 4 


3.2 Divisibility by 4 and 8 
We know that 
(i) 100 is divisible by 4, since 100+ 4 = 95 
(ii) 1000 is divisible by 8, since 100078 - 125 
Let us now consider the divisibility of 34516 by 4. 
34516 = 34500 + 16 
-345X 100+ 16 
345 X 100 is divisible by 4, since 


(345 x 100) + 4= S48 X100- 345 x 25 
16 is divisible by 4, since 16 + 4=4 
Therefore, 34516 is divisible by 4. (Why?) 
We note that every whole number can be written in the form “A whole P 
number X 100-- the number formed by the digits in ten's and one's places. 
Therefore, we conclude: ; 
A number must be divisible by 4 ifthe number formed by its digits in ten’s and one's 
places is divisible by 4 


Now, 34516 = 34000 + 516 
= 34 X 1000 + 516 
34 X 1000 is divisible by 8, since 


ea” wm 0 eS eee "^T > D» 
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(44 x 1000) + B= 3451999 2 34 x 128 


616 «s not Gite by B. since 616 * B * 64, remainder 4 
Therefore, 34616 s not desible by B. (Why?) 


Let us now CO^tider the number 19872 
19872 = 19000 + 472 
* !9 x 1000 * 872 


The hundrede. tens and one s digits of 19872 make the number 872 which is 
deetibie by A pace 
072 + 0s 100 


Hence the number 19872 must be divisible by 6 wm)? 
We note that every whole number can be written in the form 


“A whole number Xx 1000 + the number formed by the digits in hundred’s, ten's 
and one's places ` P 


Therefore. we conciude 


, A number mus be dévitibie by 8 4 the number formed by its digits in hundred s 
tens nd one s places is diviibie by B. 


example ! is 432 dote by 26? 
Beiuton We note ^w 3604 x 9 
We #180 aote that 4 ang B are coprime factors of 36 
Now. 432 © Gvinible by 4 wince 32 is divisible by 4. 
i32*4- 6) 


422 9 dewbia by & ioco 44942. Le. 0a divisible by 9. 
Manca. 432 © divaible by the product 4 X 0.16 96 
Emgleo? A number a Gvnitie by bow 4 ans 6 LI] 
produt 4 X 6, (o. 247 8 not, Wusrste by meena of oo exempl a 
RA à f sonar may not bn dettitia by 4X 8 sos A and fire not coprime My? 


fer orem cie 15 a ^vetie 
FAI TT] werde ien 


but 24 LETTET io 24 ence JO * 24 1 remainder 12 
ampio 2. 882 duois by 97 Which teo numbers nemen to 882 are despite by 9? 
Setar : DEF n Duwble by B s0we 85802 ie 18 a didie by 9 

Aw the fest magie of 9 s 9 


, 


s ECERT. 
Due... 
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Therefore 8829 ie 89! and 682-8 16 873 must be db/e by 9 89! 


and 873 are nearest to 882 cach desse by O (Wiw^ 


abu vos PLI EEA Behe mn n ^gi^e the Matt cmi 919 b ty 


LE: 3] (d sata 12 
i" 00006 12 int 34824 
i Sainya we 9601072 8 
we ac wer 6034170 20 
i» 217500 16 b) 9246288 46 
i" 6432008 #0 to 1234800 200 
| -^- poor was 1002 4 drat by Dh ot 2 a 3 ie 10076 awatie 


What 16 the Qui. wy f tenting Phe drvspitity of à number by 45? 

4 devices 660. € ho divides 660. Dons the produc of 4 and 6 ecettaróy daade 660^ 

Yost ihe venting ot 1022 7 ed 364254 by 3 M heri utm diva by 3) Vio o^ ^y atha IN 
Be OMe beete Dy J? Wes or y Hor 

A reste 00 even tte Dy 18 i 4 ^mcettandy auntie by OF 

7 Grvetes 38 ad 38 divides 69% Does ? dente 6957 Wis or aby mint 

M 12348 9 628 dente by 16! Wis or ety not) 

Ragers 186 200 4 Ast iy JEG Wish leo fami t Meare to 1056200 we demie iv 250^ 


WALA of te looming Matecentt we tue! ] $ 

CETE a aran ay a oa paira o SARDI nar protea 

DI H a ember is nitie by 14 a masi mn w? 

fe Manumea a Se De Dy emh OF tan di Pep qot ngambara mug be deside by mer pratat 
(6) fa number 4 aactor of ew of to OF "tra humi 4 moW leo be a tarhi ch Or Brent 
dvi. Tha but f tu qu^ mummers 4 Kee M^ even mb 

wi The Fu OF fwo COMMAND 651 ^tt 4 Vatt Gapan I 4 

vn The um 0! teo COH utu ee gd fet tod I udi ^or Dateee tem 


3.3 Division Method of Finding HCF. , 
Let us doscuta the method by meant of an example 


(00 Srdhur has two on rods (AB and CO shown below! of lengths 48 cm ang 18 cm 
‘Fespectrvely Me wants to fing the length of the large (0d by wich he ca^ mesture 
‘@ach of thete rods an exact number of tenet. 


, JUI. LL —Ó—3$ ——————— 


See~e psu w 


O eee 
16cm 
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Obviously he can have a rod of length 1 cm and measure each of the two rods an — 
exact number of times. This gives risetothe fact thatwhen no prime factor is common 
to two given numbers, 1 will always be a common factor. But, Sridhar wants the 3 
largest rod of that type. Let us see how we get the length of such a rod. Definitely the — 
length of such a rod must divide 48 cm and 18 cm exactly. Therefore, it must be the - 
H.C.F. of 48 cm and 18 cm. : 


lBcm 18cm 12 cm 
A 
We cut the larger rod We divide 
(of length 48 cm) into pieces 48 by 18. 
each equal to the length of the 2 
smaller rod (18 cm). We get two C scm D 18 ) 48 
such pieces and a length of 18cm à 36 
12 cm is left. 42 


We get the quotient 2.7 

and remainder 12. . 

The rod which will measure CD an exact number of times, will obviously measure ' 

the two pieces (each of length 18 cm) obtained above an exact number of times. 


Therefore, the required rod must measure the remaining portion of the larger rod, .— 
i.e., 12 cm and 18 cm an exact number of times 


Next, we cut the rod CD (18 cm) into pieces each Next, we divide 18 3 


equal to the length 12 cm. I2 cm 6cm (the first divisor) by © 


We get one such piece C a © 12 (the first remainder). — 
and a length of 6 cm is 


left. 


I2 cm 


We get the quotient 1 and 
remainder 6. 


E^ 


The rod which will measure a pi& «of 12 em an exact number of times will 
obviously measure the 12 cm piece c om CD an exact number of times. 


Therefore, the required rod must Pb. a th 
eremaining portion of CD, i.e., 6 cm 
and 12 cm an exact number of times. PR pe 
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We now cut the 12 cm 
piece into pieces each equal 
to the length 6 cm. We get 
exactly two such pieces and 
no portion of the piece is left. 


Obviously the required 
largest rod, that will 
measure both the given rods 
an exact number of times, 
must be of length 6 cm. 


6cm 6cm 
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We now divide 12 (the second 
divisor) by 6 (the second 
remainder). 


We get the quotient 2 and 
remainder O. 

The required H.C.F. of the 
given numbers (i.e., 48 and 
18) is 6 (the last divisor in 
the process when remainder 
is zero.) 


What have we done? To obtain the H.C.F. of 48 and 18, wedivide 48 by 18. Remainder 
is 12. Next, we divide the divisor (i.e., 18) by the remainder 12. Second remainder is 6. 
Finally, we divide the second divisor (i.e., 12) by the second remainder (i.e., 6). The 


remainder is O. 


The last divisor (i.e., 6) is the H.C.F. of 48 and 18. 


Briefly, 


First-divisor — 18) 48 (2 
36 


First remainder 
(second divisor) Dd 


1 
Second remainder(third divisor)/ 1 


The last divisor, i.e., 6 is the H.C.F. of 48 and 18. 
In view of the above, to find the H.C.F. of two numbers, we take the following 


steps: 


Step 1 : We divide the larger number by the smaller. 

Step 2 : Next, we divide the divisor by the,remainder-obtained in Step 1. 

. Step 3 : We then divide the new divisor of Step 2 by the new remainder of Step 2. 
Step 4 : We continue the process like. Step 3 till we get zero as the remainder . -5 


Step 5 : We write the last divisor as the H.C.F. of the given numbers. 
The above method of finding the H.C.F. of two numbers is called the division 
method of finding H.C.F. This.is more useful when the numbers are large. 


¥ 


<< 
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Example 4: Find the H.C.F. of 552 and 408. 


408 ) 
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552 (1 
408 
144 ) 408 (2 


288 
Solution : We divide 552 by 408. Remainder is 144, . —— 


Next, we divide 408 by 144. Remainder is 120. We 120)144 (1 
continue as on the right till we get zero as the remainder. 120 
The last divisor, i.e., 24 is the required E EUR 
H.C.F. of 552 and 408. 24 ) 120 
120 
0 


In order to find the H.C.F. of three numbers, we take the following steps: 
Step 1 : We first find the H.C.F. of any two of the given numbers. 


Step 2 : We then find the H.C.F. of the third number and the H.C.F. obtained in Step 1. 
ï 
Step 3 : We write the H.C.F. obtained in Step 2 as the required H.C.F. of the given numbers. 


_ Example : Find the H.C.F. of 200, 300 and 325. 
Solution : H.C.F. of 200 and 300 is 100. 


The required H.C.F. of the given numbers must be 


the H.C.F. of 100 and 325. 


H.C.F. of 100 and 325 is 25. Therefore, the 
H.C.F. of 200, 300 and 325 is 25. 


EXERCISE 3(ii) 


Find the H.C.F. for each of the following: 


30, 42 
18,45 
50, 75 
76, 95 
12, 45, 75 


0 Moo- 


2. 
4. 


6. 
8. 


10. 


27.63 
24, 60 
84,112 
161, 230 
18. 54, 81 


200 ) 300 (1 
200 
100 ) 200 
200 
0 
100 ) 325 (3 
300 
25 ) 100 
100 
0 


——— 


(5 


W2 


(4 


PNM Den Rech RRE 4 


rg, NETTEN Oe 
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1172-90, 198 12. 85, 300, 450 
13 528, 904 14. 108, 144, 216 
15. 130, 442, 1261 16. 210, 455, 910 
17. 180, 252, 576 18. 605, 935, 1320 
19. 1624, 522, 1276 20. 2241, 8217, 747 


3.4 Division Method of Finding L.C.M. 


We recall that the lowest common multiple (L.C.M.) of two or more numbers is the 
smallest (other than zero) of their common multiples. For example, the L.C.M. of 4 and 
6 is 12, as common multiples of 4 and 6 are 12, 24,36,48, ...and 12 is the smallest 
of them. 


To find the L.C.M. of two or more numbers, we set aside all common factors of two 
or more of the given numbers. The product of the common factors set aside and of 
those that remain is the required L.C.M. This can easily be done as shown below in 
Example 6. 


Example 6 : Find the L.C.M. of 48, 56, 72 and 108. 
Solution : We set common prime factors aside as follows: 


2 48^ ^ B8.c odore oe 
49.4.94 DB "86 54. 
2 12 14 18 27 
3 6 7 $ ud oo 
3 2 7 3 9 

2 7 1 3 

Therefore, L.C.M.=2X2X2X3X3X2X7X1X3 
= 3024 


Therefore, to find the L.C.M. of two or more numbers, we can state the following 
steps to be taken : 
Step 1 : We write all numbers in a row with some space between each pair of 
consecutive numbers. 
Step 2 : As long as a prime number divides two or more of the given numbers, we set the 
prime number aside and carry out division. 


Step 3: We put the quotients directly under the given numbers in the next row. If a number 
is not divisible by the chosen divisor, we extract the number itself in the next row. 
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Step 4 : We continue the process of Steps 2 and 3 till finally all coprime numbers are left in 
the last row. 

Step 5 : We find the product of all the numbers set aside and those left over in the last row. 
The product obtained in Step 5 is the required L.C.M. of the given numbers. 


3.5 The Product of H.C.F. and L.C.M. of Two Numbers 


The H.C.F. and L.C.M. of any two numbers have the following property : 

The product of H.C.F. and L.C.M. of two numbers equals the product of the numbers. 
Let us, for example, consider numbers 12 and 16. 
H.C.F. of 12 and 1624 
L.C.M. of 12 and 16 = 48 


Product of H.C.F. and L.C.M. 2 4 X 48 = 192 
Product of the numbers = 12 X 16 = 192 


A note to the teacher: The teacher should illustrate this property by means of other pairs of 
numbers. 


Example 7 : The H.C.F. and L.C.M. of two numbers are respectively 3 and 180: If one of the 
numbers is 12, find the other. 


Solution : Product of H.C.F. and L.C.M. = 3 X 180. 
Therefore, 12 X second number = 3 X 180 
i.e., 12 times second number = 3 X 180 
Therefore, second number = (3X 180) 4 12 
= 3X180 
12 
= 45 
Example 8 : If the H.C.F. of two numbers is 28 and their product is 9408, find their L.C.M. 
Solution : We know that 
H.C.F. X L.C.M. = product of the numbers 
Thus, 28 times L.C.M. — 9408 
Therefore, L.C.M. = 9408 
28 
= 336 


EXERCISE 3(iii) 


1. Find the L.C.M. for each of the following sets of numbers : 
(i) 4, 5,6 (ii) 8, 12, 16, 
(iii) 15, 20, 60 (iv) 40, 48, 56 
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(v) 42, 105, 147 (vi) 108, 135, 162 
(vii) 132, 210, 308 (viii) 180, 144, 324 
(ix) 112, 168, 266 (x) 120, 210, 330 
(xi) 6, 8, 10, 12 (xii) 24, 48, 72, 144 — 


2. For each of the following pairs of numbers showthat the product of their H.C.F. and L.C.M. equals 
their product : 


(i) 21, 24 (ii) 30, 40 
(ii) 45, 63 (iv) 72, 90 
(v) 61, 61 (vi) 117, 221 


3. Find the H.C.F. of the numerator and the denominator of each of the following fractions and thereby 
reduce it to lowest terms: 


LB mU Es, 
(i) 95 (ii) 483 
=, 180 ., 141 
(iii) 221 (iv) 470 
4. n each of the following, make the fractions with lowest common denominator : 
Pi Reit re trae 
Meer is pear 
189 3 6 
teu dg 
TER dea a 
5 15 6 10 
(iii) 2 EE XR 4 
6526 10 5 
(iv) = 8 7 zn 
45 36 9 


5. The L.C.M. of two numbers is 750 and their product is 7500. Find their H.C.F. 


6. TheH.C.F.andL.C.N. of two numbers are 14 and 280 respectively. If one ofthe number is 70, find 


the other. 
7. The product of two numbers is 1628. If their H.C.F. is 1, determine their L.C. M. 


8. Cantwo numbers have 12 as their H.C.F. and 260 as their L.C.M.? Give reasons in support of your answer. 


[Hint : H.C.F. of two numbers must be a factor of their L.C.M.] 
3.6 Everyday Problems on H.C.F. and L.C.M. 

We come across a number of situations which make use of the concepts of 
H.C.F. and L.C.M. Let us consider the following examples: 


Example 9 : Find the largest number which divides 245 and 1029 leaving remainder 5 in each 
case. : 
Solution : The number divides 245 with the remainder 5, i.e., it must divide 245—5(-240) 
exactly. Similarly the number must divide 1029— 5.i.e., 1024 exactly. The required 


largest number, therefore, must be the H.C.F. of 240 and 1024. 
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H.C.F. of 240 and 1024 is 16. 
Therefore, the required number is 16. 


Check:245 + 16 = 15, remainder 5 
2 1029 = 16 = 64, remainder 5 


. Example 10 : Two tankers contain 850 litres and 680 litres of petrol respectively, Find the 
maximum capacity of a container which can measure the petrol of either 
tanker an exact number of times. 


H.C.F. of 850 and 680 — 170 
Hence the maximum capacity of the required container must be 170 I. 


Example 11 : Find the smallest number which when divided by any of 42, 72 and 96 leaves 
the remainder 7. 


Solution : The required number should be 7 more than the smallest common multiple of 42, 
. 72 and 96. 
L.C.M. of 42, 72 and 96 is 2016. 


Solution : The earliest time, in minutes, should be the lowest common multiple of 40 minutes 
and 45 minutes added to 11.15 am. 
L.C.M. of 40 minutes and 45 minutes is 360 minutes, i,e., 6 hours. 
Therefore, the two buses will pass the same bridge 6 hours after 11.15a 
. Mm. Hence, 
the two buses Will pass the bridge at 5.15 p.m st 


EXERCISE 3(iv) 
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* 6. 


. Thecircumferences of the wheels of two differ 


. Telegraph poles occur at equal distances of 220 m along a road 


. Find the smallest weight which c 
. A boy saves 36 p da 
. Three boys step off together fr 


. Given tha 


29 


Find the number nearest to 100000 that is exactly divisible by 2, 3, 4, 5. 6 and 7. 
[Hint : Find the multiple of the L.C.M. of 2, 3, 4, 5, 6 and 7 nearest to 100000.] 


The length, breadth and height of a room are 8 m 25 cm, 6 m 75 cm and 4 m 50 cm respectively. Find 
the longest tape which can measure the three dimensions of the room exactly. 


. Arectangular courtyard is 20m 16 cmlong and 15m 60 cm broad. It is to be paved with square 


stones of the same size. Find the smallest possible number of such stones. 


What is the least length of atape which can be cut up exactly into equal strips 65 cm long and also 
into equal strips 55 cm long? 

Either by striding 75 cm or by 90 cm a man wants to take an exact number of steps to walk across a 
road. What must be the least width of such a road. 

Lines are drawn so as to divide a rectangle 84 cm long and 64 cm broad into equal squares. Find 
the least possible number of squares. 

ent sized-bullock carts are 5m 76 cm and 6m 72 cm 
respectively. What is the least distance in which both make an exact number of turns? 

and heaps of stones are put at 


equal distances of 500 malong the same road. The first heap is at the foot of the first pole. How far 


along the road is the next heap which lies at the foot of a pole? 


Find the smallest number such that the remainder is 5 when itis divided either by 100 or by 120 or 


by 150. 
an be divided into an exact number of parcels weighing 54 kg, 


42 kg, 28 kg or 15 kg. 

ily, Find the least number of days in which he will be able to save an exact 
number of rupees. Also find his total savings during that period. 

om the same spot. Their steps measure 63 cm, 70 cm and 77 cm 
respectively. At what distance from the starting point will they again step together? 

t 1475 kilograms = 3245 pounds. What is the least number of kilograms equal to an 
exact number of pounds? 


UNIT IV 
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of a Fractional Number by a Whole Number 

Mnow how to multiply two whole numbers. 

3x595545*45215 

Tha same process is used in multiplying a fractional number by a whole number. Let us 
ly the following examples: 

LE xil. 


d K 
«e. 
x 

i 

E EM 
i 


2_ 2424242 2x4 
321373" — TE 


k The product of à whole number and a faction is a faction whose numerat 
product number and he numerator of the kaction and whose 
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to halves. She put one-half in the box and 
he Qu) Aet half equa with her sister. What part of the whole ribbon did her 


(— Wewant to find half of a half. ie. 
M ros 


Li s ] 
e 


$% > Let us observe the figure on the right 
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Wo find that 
LP dec 
2 3"1 
We note that 
Le SUL, ‘ 
1^1 4 1X2 | 
Let us now study the following figures to observe the same fact ; 
B 


Thus, we find that the product of two fractional numbers is a fractional number whose — 
numerator is the product of the numerators of the given fractional numbers and whose 
denominator is the product of the denominators of the given fractional numbers. ; 


4.3 Multiplication of Fractions and Mixed Numbers | 
Let us study the following examples: 
CATS 1X7 [p^ ! 


€ .3X3573X7*3x2 8 0 


^ 
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(eek Bo o 8 45: d6X15.240- 270 12  20- — 
(i) 5 —-X3—= —x—= px ee 
due A ke 12 "STO 4 


We note that to multiply mixed numbers, we first convert them to the corresponding 
improper fractions and then find the product. 


4.4 Multiplication of More Than Two Fractional Numbers 
Let us again study the following examples: 


S er seb 


3X5X7 2105 
Git (ee ee eee 
5 Qe pr md y 
NE CI 
Baca 7 
64 4 
xis VR 
_ 266 
=- 


Note: 8 X8 X4 =256, 5X3 X7 =105 
The above process can be used to multiply more than three fractional numbers also. 


Therefore, the product of two or more fractions is a fraction whose numerator is the 
product of the numerators of the given fractions and whose denominator is the product of 
the denominators of the given fractions. 


4.5 Simplification of Fractions 


We recall how we reduce fractions to lowest terms. We divide the numerator and the 
denominator by their H.C.F. 


cH a Think : 20 24 X 5 and 36 — 
36 "3644 ink : = and 36 =4 X9 
5 


denominator into primes and 


33" 
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We often use another shorter method. We factorize both the numerator and the 
cancel all common prime factors. 


This: 20 2x26 
36 2X2X3X3 
TI 
9 


Let us now consider one more example: 


Eu 50 GOL 2K? MOXOS 
75 96  75X96 3X5 X5X2X2X2X2X2X3 
7x2 XZKIXS XS XS 
2X2x2 X2 X 2 X3 XBXHXS 
1 


72X5 
‘a 1 
10 
The whole process is further simplified by using the method of cancelling directly as 
follows: 
A 4d 15 X5 =75 15 X 2-30 
——X—— Think: 12 X2 -24 12 X 8 =96 
2X4-8 
2X2=4 


ust point out that, in cancelling, when no factor is left in either the 


A note to the teacher: The teacher m 
derstood to be 1. (Why?) 


numerator or the denominator, it is uni 


4.6 Properties of Multiplication of Fractional Numbers 
plication of whole numbers. We can 


We have learnt some basic properties of multi 
id in case of fractional numbers. 


easily find out that the same properties also ho 
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(Ax2.3X2, 0 ES 
UG S AKS 20 10 
ie 12983" 18-8 
5^4 5X4 20 10 

919: ign 3g 

— Nae n ee 

Therefore, x pa 


Thus, while multiplying fractions we may change their order, the product remains 
the same. 


Bard 4 5X3 21 -4 4 

ii mq xm ee ee a A m E mÁ 

eo C 7- 9x6 ATES 7 21 
SX (axa) ox 12: 2 
bo 9'u 35.7991 

Bere qos stb 9 

heref P —X—) X—-—X(—X— 

Therefore to g! 7 $9 (5 7)? 


Thus, while multiplying more than two fractions, we may change their groupings 
the aia remains the same. 


3x1 3 
i Sara nI a 
"n "get 
ual xa mao. 


ses. 


Therefore, the product of a fractional number and zero is zero. 
1 1 843 
(v) x [s = 


c) EE 
cs 2 12 
Je 
ER o Ket 
2. 4 
Em 
24 
Peete ale sels "Sl d 
BE es ey E ar a 
2 d xou d ono 
8+3 11 
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1 2571 UP 
Therefore, —X (—+—) =—xX=+—x— 
eretore 2 ( 3 Fi ) 2 3 2 4 


In terms of three fractional numbers, this property can be stated as follows: 
First X (second + third) = first X second + first X third 

Similarly, we can verify that 
First X (second — third) = first X second — first X third 


Example 1 : Find the product 


13 1.,14 
1 X4—X— 
21 Bo Ty 
22-5014 2 
13 1 4 
Solution : exalt Fx Sexe 
Ee 
2 
ZA 
2 ^ 
2 
Example 2: Find the value of 
1 USES. x333. 
2 1000 3 
Solution: We recall that we first perform the operation of multiplication. 
1 3 1693 3 1000 
i 1——- ——— X 333 = — = (L——X—— 
I 2 1000 dto 2 1000 3 ! 
4 
x 1 
i 2 
| Mz 
2 
1 


Example 3: Simplify: 
2 5 2 5 
—X4—-5—X3— 
5 3 7 ; 3 : 7 
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5 2 DOE A. 33 17 26 
Solution : 5 X42-52 ucl ek mero eer cH 


ip 3 3 7 3 7 
17 (33.28 | 
3 7 7 
RY ieee 
3 7 
s. 
3 
2 
= 5 — 
3 
EXERCISE 4i) 


1. Find the product in simplest form: 


(i) 1X (i) Èx 6 

(ili) Axa (iv) oxi 

(v) 35x 3 (vi) 14 x45 

(vii) 16 x24 (viii) 12x120 

(d XIX12 (x) tgp 


1 1 1 5 f 9 
ki) 237X353X23g (xii) 100 xcd 3T 


2. Fill in the blanks: 
1 


le) 2 3 4 FA 
Mara P . (i) 234X0-. 
8 8 23 2 
li ==5 — Eo ge =A 
(iii) 9 5 Ww) 6. XX. - 6 X. XE 
7 11 1 3 
V, Ad x2—20 ES UE => 
(v) 9 (vi) 14 US men 
1 2 1 
EX dre yi = 
(vii) ( 7! 5 teXs 
ease 2 1 
zx -—)= Ed es i 
(viii) a 3! x A 
igo a  6x25-6x24e6x 
17 7 5 tp 
es! 1 
(xl) — =.. te (xii) MENS Ne adiu 2 
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3. State whether the following statements are true: 


m aixie + ir (a $$ - 277 

w 2x2 Mil $-r4l-i 

W)4Lx$-axitpXE 

wii) Lx (43 gt)etxat-txat 

ix) zi T em € 52x57- 5 

wi) 5-LXP-(5-g)Xg wi) 72x 2 = ER 

4. Find the value of 
() 46-4 2x22 ti) Lx2+1x3 
ay 5 8" 

wi) 31x22-- (iv) 2-1x4 

W) ( -L) xz M SLXAL-2IXAY 

wi) ItLXIXT (viii) araia 

$92 2L-3pX!. (C4 up ws ) xz 

(xi) wot (F+e) x6 (xii) 482 x i+ BLX2. 

5. Simplify: 

4 exsoxt wig (i) 14 ATER 

(ii) 66 zx 1 +e (iv) va x3 wx. 

M 5 u-5 a Wi) 19 1- 19 Lx- 

(vii) 16 TAX 11 i (vii) 15 bx1 2s 
| (9 (r7 Ex 11) x 46 3 (x) x 1 5x1 x 
i w ltlxl-i*3X3 (xii) 56 2x 24 2- 23 2x 


3/ 
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4.7 Reciprocal of a Fractional Number 

We now consider some pairs of fractions whose numerators and denominators 
are interchanged and find their products: 


Pairs of fractions Product 


ia^ $i ds 
Nx s 4^3 
2 1 2.1 
ies 1^2 
7 8 7.8 
Me 2 d 
gs 8^7 


In each case the product is 1. 


When the product of two fractional numbers is 1, we say that each of the numbers isthe 
reciprocal of the other. 


In the above examples, 


0i h i here dish ipea abs 
— —and—is rec —. 
(i) à is the reciprocal o 3 a 3 e iproca à 
2 1 
(ii) F (i.e., 2) is the reciprocal of Zand js that of 2. 


y 8 8. 7 
(iii) 9's the reciprocal of and — is that of ry 


It is clear from above that to get the reciprocal of a given number we write the 
fraction whose numerator and denominator are respectivelythe denominator and the 


numerator of the given fraction. If the number is a whole number, its denominator is 
considered to be 1. 


Since the product of zero and any number is always zero, i.e., never equal to 1, we 
conclude: 


The reciprocal of zero does not exist. 


Also, 1X 12 1 i 


No other number multiplied to itself gives the product 1. Therefore, 1 is the only 
whole number whose reciprocal is the number itself. 


n Let us now observe reciprocals of some numbers greater than 1 and of others less 
than 1. 


UF ty 
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Number greater than 1 Reciprocal 

1 

D ast 
2 

4 di 
4 

12 ED. 
12 


We note that each reciprocal is less than 1 
Number between O and 1 Reciprocal 


f 3 

3 

2 Ban 1 
B DIET. 
3 Bus 2 
8 E E 


We note that each reciprocal is greater than 1. We, therefore, conclude: 


If a number is 
(i) greater than 1, its reciprocal is less than 1; 
(ii) 1, its reciprocal is 1: 
(iii) between O and 1, its reciprocal is greater than je 
Example 4: Find the reciprocal of 


1 1 
(i) 63 (ii) 10 t 
Solution: . Duo 


3 3 3 
Therefore, the required reciprocal is 49 

n» 10 d _2x10+1_ 21 
(ii) ARREA 2 


Therefore, the required reciprocal is aT 


4.8 Division of a Fractional Number by a Whole Number 
Let us suppose that Ram and Punnayya want to share half of an apple equally. 


What part of the apple does each get? t22 q 


Obviously each of them gets one- 
fourth of the apple. 


Ram Punnayya : 
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We know that due cds 


IID EN 
We note that Zis the reciprocal of 2. 


Let us now divide. by 4. 


iN 1 
— e 
We know that S US 
1 
We note that p is the reciprocal of 4. 
In view of the above we conclude: 


To divide a fractional number by a whole number we multiply the fractional number 
by the reciprocal of the whole number (divisor). 


3 
Example 5: Divide — by 9. 
Solution: 3 2 Td Sa RX Sd piat] 
: 262) E 255 0.6 KB 75. 


4.9 Division of a Fractional Number by a Fractional Number 
1 1 Tey 

Let divide— —. — I 

et us Ie ater oq 

This in other words can be stated as ‘How 

many fourths can be taken out of a half? or 


‘How many fourths together make a half?’ 


Let us look at the figure drawn on the 
right. The shaded part of the figure 
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41 
represents a half of the whole. 
Thus, we find that 2 fourths make a half. Therefore, 
TREES 


2.2 


Ted 4 1 
We again note that $C 2 and y is the reciprocal of yd (divisor). 
2 1 
Similarly, to divide 3 by $ we look at the figure on 
the right and find 
2221 
37-6 


Dao 
We again note that —X—- 4 


1 
and oes the reciprocal of —. Therefore, 


to divide a fractional number by a fractional number we multiply the dividend by the 
reciprocal of the divisor. 


A note to the teacher: The teacher must point out that if the dividend or the divisor is a mixed H 
number, it must be converted to the corresponding improper fraction before carrying out 
division process. 


3 
Example 6: Divide (i) 33 by 5 


i 1 di 
(ii) 53 by 113 E 
Solution: (i) 33 + = = 33 


3 
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4.10 Properties of Division of Fractional Numbers 


(i) We have 

Boe d 

5 5i nb 

2 bots b 2 
—4 CE ear EIE E a se 
i : io es 13 
RENAL EL ANE 
Be 5-5 lp S 5 


Therefore, we conclude: 


When a fractional number is divided by 1, the quotient is the fractional number itself. 
3 z 


ie 9 59:25 
(ii) —+—=—X—=1 
Geo c5. "3 
2 DG <2 MOI 
1—4+1-—=—+—=—X—= 1 
a 35-3948 
E «1 1 21 21 21 5 
bae poi AE DAE ERE CET MC IE TERES 
M NU I Uh. "EIE 


Therefore, we conclude: 


When a fractional number is divided by itself the quotient is 1. 


1 2 0 
gi a 
Wes Pia 


Hence, we conclude: 
Zero divided by any fractional number (other than zero) gives the quotient zero. 


(iv) Since division by zero is not defined, we cannot divide a fractional 
number-by zero. 


EXERCISE 4{ii) 
i 


Find the product and state whether one fractional number is the reciprocal of the other: 
Fe loge pat | 3 

=X ii 4 X — 

(i) AG (i) 1 14 


Y 


v 
poppe p 
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(iii) ex 1 2 (iv) 18 ix^; 

M 32X2 (i) 100 X ae 
2. Fill in the blanks: 

(i) EAE (ii) 24x -1 

(iu) 1 TX P 1 (iv) 15 E NS 

Mit. vis. 
3. Find the reciprocal of 

(i) 6 (ii) i (iii) E 

(iv) z (v) 10 (vi) 146 

(vii) c. (viii) 75 (ix) m 

(x) Um (xi) zs (xii) a 


4. Which number is the reciprocal of itself? 
A fractional number is greater than 10. State whether its reciprocal is less than or greater th 
State whether its reciprocal is less than or greater than 


an 10. 


6. A fractional number lies between- and z 
T 


7. Find the quotient : 


2 uh z 4 
mets LCD epe 
(i) 5 2 (ii) 7 8 (iii) 5 3 
i) 2247 c4 ch. e opS USES M 
MP Ee: loca To 10 
= ES 5.3 4.4 
(vii) "3g (viii) Gv (ix) ;*37 
8 4 9 PLNS 
Giro dog CEU T sac p sg. T8 
2 1 3 14 5 5 
iii 2+2 — i > + — 3 B 
(xiii) 4 5 2 7 (xiv) 2 7 17 (xv) 8 24 
1 na 1 a br 5 
(xvi) 50 + 33 (xvii) 100 + 33 3 (xviii) 6 aut 3 46 
"UELUT 492 ; Z 
xix) 83+ B bx) 657 53 (xxi) 66 43 200 


4.11 Simplifications of Expressions Involving Fractional Numbers 


When some fractional expressions involve more than one operation, 
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we simplify them as we simplify whole number expressions. In the process, we first 
perform the operation of division, next that of multiplication followed by those of 
addition and subtraction. Let us consider the following examples which illustrate the ` 
_ process: 


3 AEE NO 8 
E le 7: Simplify : Cube 4 eae 
xample implify E m 35 
a OO 8 25 8 
Solution: SiL Nu vu AK E rci ea PASS ee E 
pn SR a (pes 15 
AE CAS 8 
-(—X——)X 
en 16) 12 
RIP UE 
5 
5 
Example 8 : Find the value of 
3 2 2 
10075072001 —— m3 — 
4 9 3 
3 2 2 3 11 11 
Solution : 100 ——X1—-4-3—-.1 CET GEI 
4 9 3 eo 4 9 3 ) 
3 11 3 
= 100 -=X (— X 
4 | 9 11 
= 100 Air ais 
A 
= 100 “Bet 
4 
= 99 2 
4 
EXERCISE A(iii) 
Simplify (1 to 12) : 
"rebar Bees 1 
1 Soe. vane = = 
Ke M 2025X 054-5 
eJ. i. «2 2 1 
UO Se t AERE E Tu 
1 dev deu 3 
5 1*—X1—t€— m brREL ES N 
3 $t qt 22 11 


3 
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2 1 1 1 5 35 1 
7. 8 =+ 4—1 == at en ae NE 
5 5 iem 8. 35+ 25x -5 2 2 
S 4 1 1 5 1 1 
E ————e—— rp = —-— + — 
9. 5-4 X1 58 42*?73 EE AS ag EIE 
do Repo B 7 14 Bx 
11. 200 uM PCIE Lus s COP RE CS 
13. Divide 3 1 by the sum of 1 and | 
4 
14. Divide the sum of 4 and By by 25. 
2 
15. Divide 142 by the product of 165 and = 
16. Multiply 7 x by the E of and E 
17. Divide the sum of 8 5 and 3 2 by the difference of 18 2 and A 


18. Divide the sum of 7 = and 2 > by théir difference. 
4.12 Everyday Life Problems Involving Multiplication and Division of Fractional 
Numbers 


In our day-to-day life we come across a number of situations wherein we make use 
of multiplication and division of fractions. Let us consider the following examples: 


1 
Example 9: — 1 metre of cloth costs Rs 15. Find the cost of Mh metres ofthe cloth. 
Solution : Cost of 2 metres of cloth 
Rs ( 15 X4 ! ) 
= S — 
2 
= Rs ( 15 X 9 ) 
i 2 
Rs ( 135 
= S —— 
2 
— Rs 67.50 
Example 10 : Roopa distributed 5 kg of sweets among the students of Class V. If 
she gave each child | kg of sweets, how many students were there in 
Class V? 8 > : 
Solution : Total number of students = 5 t3 
5x 2 
1 


= 40 
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Example 11 : Find the area of a rectangular field whose length and breadth are 
30 34 m and 16 im respectively. 
4 


Solution: Area of the field = Length X Breadth 


1 
= 30 —xX 16 — m 
EX E 

121 33 
—— X —— m 
4 2 
3993 
8 


1 
= 499 ga m 

Example 12 : Hamesh Suresh, Naresh, Dinesh and Satish give a party. Satish 

pays; of the bill and the rest is shared equally by all others. What 
: | fraction of the bill does Ramesh pay? 
Solution: If the bill is supposed to be 1, Satish pays L 7 REE bill 

T5551 

1 iine > is to.be shared equally by 4 persons. 

Therefore, the share of Ramesh 
1 


=—+4 


2 
Tor] 
E Gee 
2 4 
= — 
i 1 
i.e., Ramesh will payg of the whole bill. 
EXERCISE 4(iv) 
ils 22 metres of cloth is required for making one shirt. How much cloth (in metres) should a person 
buy.for making 4 such shirts? 


3 
2. The daily consumption of milk of a family is 2, litres. Determine the quantity (in litres) of milk 
consumed by the Soy in February, 1982. 


3. Poonam bought 95 metres of khadi cloth at the rate of Rs 5 per metre. How much money is 
Poonam required to pay? 
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4. An aeroplane, on an average. covers 1800 km of distance in an hour. How much distance will it 
cover in 2e hours? f : 

5. Te product of two numbers is 195: If one of them is 33° determine the other. 

6. 1a metres of cloth is required to prepare one banian. How much cloth, in metres, is required to 
prepare 3 dozen banians of the same size? 

7. Find the area of a rectangular carpet 3; metres long and 2 mene wide. 

8. How many half-litre bottles can be filled from a can containing 315 litres of milk? 

9. In ez hoursa car covers a distance of 416 kilometres. Determine the average speed ofthe car per 
hour. 

10. The area of a gerere plot of land is 1327 square metres. Find the length of the plot if its 

breadth is 16-5 metres. 


11. One-third population of a village is illiterate. If the number of illiterates is 1106, find the number of 
literates and the total population of the village. 


12. One-fourth population of a town is illiterate. If the number of literates is 60000, determine the 
number of illiterates and the total population of the town. 


13. A drum is $ full If 180 litres aré required to fill it up, determine the capacity of the drum. 
(Hint: : of the whole capacity equals 180 litres.] 


*14. How many pieces of length 52 metres can be cut from a roll of wire of length 100 metres? How 
much wire remains? 5 


1 
*15, How many tins of ghee each holding 16 S Niogtaie can be filled from a storage tank of capacity 
1ton? How much of ghee will be left in the tank? 


1 7 ae - 3 
16. Two-third of a tank can be filled in 1 7. minutes. How many minutes will it require to fill the whole 
tank? 


UNIT V 


DECIMALS 


5.1 Review 


; 3 24-3 15 
Fractions, like 


10'10' 100 ' 1000 
are called decimal fractions. We also express them as 0.1, 0.2, 0.11, 0.015 byusinga 
point (.) called decimal point and call them decimals. 


whose denominators are 10, 100, 1000, etc. 


A decimal numeral consists of two parts: 
(i) Whole number part 
(ii) Decimal part 


12.45 3 
Whole number part t. Decimal part 
Decimal point 


The whole number part is on the left of the decimal point and the decimal part is onthe 
right of the decimal point. 

If a decimal numeral does not contain whole number part, we indicate it by writing a 
zero on the left of the decimal point as in 0.1, 0.2, etc. given above. However, 
sometimes we leave it blank as in .5, .275, etc. 

A decimal numeral which does not contain decimal part, i.e., whose decimal part is 
zero, expresses a whole number. We may, therefore, express each whole number asa 
decimal numeral by writing a zero or zeros in its decimal part. Thus, 


8=8.0=8.00=8.000, etc. 

160-7 160.0=160.00= 160.000, etc. 

We know that in any decimal numeral the digits follow the place-value principle, 
i.e., any digit in a numeral becomes 10 times in value as it moves one place to its left 
and becomes one tenth in value as it moves one place to its right. Starting from the 
decimal point, the successive places from the right to the left (in the whole number 
part) are ones, tens, hundreds, thousands, etc. and from the left to the right (in the 
decimal part) are tenths, hundredths’, thousandths’, etc. The place-value chart looks 
as follows: 
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* [Thousands | Hundreds | Tens | Ones | Decimal | Tenths | Hundredths | Thousand- 
point 
1000 100 10 
: 10 


Let us consider the decimal numeral 3072.658. The place value of the digits are as 
follows: 


Digit Place Value 
3 3X1000, i.e.. 3000 
[0) 0X100, ie.0 
7 256001 ie. 70 
2 2X1, ie. 2 
1 6 
B Vieni oer 35 
1 5 
5 5X—100- Le '100. 
1 : 8 
ET 8X-1000 ' 9" 1000. 


It can be expressed in expanded form as follows: 


1 1 1 
3072.658 =3X1000+7X10+2X1+6X75 +t5X700 + 8X1500- 


6 5 8 
=3000+70 +2 tob i00 *-000 


We also note that inserting or deleting zeros on the right of the last significant (non- 
zero) digit in the decimal part of a numeral does not change its value. For example, 

7.3= 7.30 = 7.300 = 7.3000 

However, 6.3 and 6.03 are different. (Why?) 

We also learnt in Class IV how to add and subtract decimals. We perform addition 
and subtraction in decimals just as we do in whole numbers keeping decimal points in 
one vertical column and arranging the digits of the numbers in proper places 


EXERCISE 5(i) 


1. Write each of the following decimals in words: 
(i) 24.27 (i) 302.087 (iii) 2700.109 
2. Write each of the following in figures: 
(i) Thirty-seven hundredths 
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(ii) Thirty-seven thousandths 
(iii) One thousand forty and five thousandths 
3. Write the corresponding decimal numeral: 


Hundreds Tens Ones Tenths Hundredths Thousandths 
(i) 3 5 8 
li) @ 7 9 8 5 2 
(iii) 6 3 4 1 8 
4. Write in expanded notation: 
(i) 70835.01 (i) | 631.987 (iii) 1205.009 
(iv) 0.27 (v) 0.863 (vi) 0.096 


5. Rewrite in ascending order: 
(i) 0.53, 4.32, 3.05, 3.65, 4.23, 5.03 
(ii) 0.99, 9.09, 0.90, 0.009, 9.009 
(iii) 0.01, 1.01, 0.10, 0.001, 1.001 

6. Add together: 
(028.05. 7.13, — 3,614, 2.53; 15.02, 35.2 
(ii) 4.57, 5.039, 0.018, 7.047, 9.003 
(iii) 0.171, 5.024,25.19, 7.05, 46.09 
(iv) 1.02, 1.052, 0.038,3.018, 1.108 
(v) 73.05, 27.008, 5.07, 2.301, 1.9 
(vi) 9.25 2.84, 19.03, 9.07, 1.003 

7. Subtract the smaller number from the larger: 


(i) 20.4, 21.98 (ii) 100.3, 100.03 
(um 1:01. 4:10 (iv) | 1.003, 9.07 
(v). 50.03, 43.002 (vi) 444.44, 44.444 
8. Subtract the difference of 602.67 and 498.213 from their sum. 
9. Subtract the sum of 0.78 and 0.789 from 2. 
10. Add the difference of 500.06 and 284.328 to their sum. 


5.2 To Convert Decimals into Common Fractions 


; 2/2409 4 OFT 97 
0.27 ee Ne Eres e E RUE IM dg fetu 
" 10 100 100 100 


We note that the numerator is 27 (i.e., the given numeral without the decimal point) 
and the denominator contains as many zeros on the ri 


ght of 1 as there are digits in the 
decimal part of the given numeral. 
E 6 7 8 2X1000+6X100+7X10+8 2678 
i)j:2.078—2-ct-— b ee eS eee 
(ii) 10 "100 * 1000 1000 1000 


We again note that the numerator is 2678 (i.e., the given numeral without decimal 


point) and the denominator contains three zeros on the right of 1 as there are three 
digits in the decimal part of the given numeral. 
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x 0+5X t7 X 15007 
(iii) 15.007 — 1X 1054 — EIS ds 1090 = 


1000 1000 1000 


We again observe the same fact. Therefore, we conclude: 

To convert a decimal into a common fraction we put the decimal numeral without the 
decimal point as the numerator and for the denominator we insert as many zeros on the 
right of 1 as there are digits in the decimal part of the given decimal numeral. 


Example 1: Convert 242.625 into the common fraction in the lowest terms. 


242625 
Solution: 242.625 =-= (Why?) 
1000 


_ 1941 


8 


5 
= 242—— 
8 


Alternatively, 242.625=242+ 625° 


= 825 
=242 +7000 
5 
= + — 
242 3 


5.3 To Convert Common Fractions into Decimals 

We have already learnt to convert a fraction into the equivalent fraction having a 
given denominator. We shall use the same method to convert fractions into 
equivalent fractions having denominators 10, 100, 1000, etc. 


E 
Mig g^ T0 39/0 7 1000. 2 222 
aede e UE 
o MET NE LUE UR e ee y fey 
NA OS UE 
5 5. 1000. 625 
Sa C Pe a aeae 
M 578% 1000 1000 
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A note to the teacher: The teacher may explain the rationale of the above process of converting 
common fractions into decimals as follows. 


1 1 1 10 10 1 1 5 
i xam E = UB X (ef zt 
" 2 g 961 T3 yon 10 ! 2 art 10 ! 5 l 10 ! 10 2 


Pictorially, 


=.5= 5 tenths 


n| = 


1 . 1 25 
LI = 25 X - =. 
RU 5 25 


100 100 


What have we done? In (i) we divided 1 X 10 by 2, in (ii) 1 X 100 by 4, in (iii) 1X 
1000 by 8, in (iv) 3 X 100 by 4 and in (v) 5X 1000 by 8. To convert the given fractions 
-into decimals we could proceed as follows: 


i cn jii 28 25 
" 2)10 4)1.00 ! 81.000 
10 8 8 
0 22008 20 
2 20 16 
0 40 
E 40 
0 
1 1 1 
5 2725 g7.125 
(iv) p (v) 282o 
4-) 3.00 "' 8) 5.000 
28 48 
20 2520 
20 16 
0 40 
cue 40 
3 0 5 
— = 75 On ae 2 
E = 625 
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We note that in each case we have divided the number (obtained by inserting as 
many zeros on the right of the numerator of the given fraction as we require) by the 
denominator considering as if there are no decimal points. The decimal points have 
been inserted only to locate the places of the decimal points in the quotients. 

In view of the above, we take the following steps to convert a common fraction into 
decimal : 

Step 1 : We divide the numerator of the given fraction by its denominator. 

Step 2 : When we have finished the division process and a remainder (other than zero) 
is left, we insert a decimal point in the quotient and insert as many zeros on the 
right of the dividend as are required for Step 3. 

Step 3 : We continue the process of division just like whole numbers, till the last 
remainder is zero. 


[3 


A note totheteacher : The teacher may point out that conversion of some fractions like t 3 2. Ti 


for which the process of division never ends is beyond the scope of this book. 


Example 2 :Convert 2 L into decimal. 


8 
Solution : First Method: 2 $^ E 
nes A. TIE 8 ) 25 000 
7 16 
Therefore, 2—=2.875 70 
8 64 
60 
56 
40 
7 7 uias 
Second Method : zr 2 pio (0) 
E 7 .875 
Since rus 875 8-9):57:000.:2^ 
64 
E 60 
Therefore, 2 8 2.875 56 
~ 40° 
40 
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EXERCISE 5(ii) 


1. Express each of the following decimals into expanded form: 


(i)  .63 (ii) 0.758 (iii) 1.2 
(iv) 67.068 (v) 790.009 (vi) 1000.1 
2. Convert each of the following decimals into common fraction or mixed number in the lowest form: 
(i) 0.25 (ii) 0.64 (i) 0.245 
(iv) 1.2 (v) 2.5 (vi) 3.60 
(vii) 70.8 (viii) 77.7 (ix) 44.44 
(x) 4.444 (xi) 0.999 (xii) 999.09 


3. Convert each of the following fractions or mixed numbers into decimal 


( wy 2 ci) $ 
() 1 M 24 vi X 
(vii) A (viii) ~ (ix) 3 
(x) Au (xi) 61 (xii) pus 
(xiii) ax (xiv) pE (xv) 40 22 


5.4 Multiplication of a Decimal by a Natural Number 


Let us consider some multiplication facts in which a decimal is multiplied by a 
natural number. 


(i) 02% 4 =0.2+0.2+02+02=0.8 (Why?) 
We note that 2X 4=8 
(ii) 1.56 X 3 — 1.56 +1.56 * 1.56 
=4.68 
We note that 156X 3= 468 
(iii) 3.85X5 =3.85 + 3.85 + 3.85 + 3.85 + 3.85 
= 19.25 
We note that 385 X 5 = 1925 
In each of the above cases we observe that the 


places as the multiplicand itself. 
Therefore 


product contains as many decimal 


To multiply a decimal by a natural number, we perform the multiplication as if we are 
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multiplying natural numbers, except that in the product we mark off a decimal point to 
give us as many decimal places in the product as there are in the multiplicand. 
Example 3 : Multiply 6.58 by 16. 
Solution: 

658 

Sole 

3948 

i 658 
10528 


Since, 6.58 contains two decimal places. Therefore, the product must contain two 
decimal places. 


Hence, 6.58 X 16 = 105.28 


5.5 Multiplication of a Decimal by 10, 100, 1000, etc. 
Let us consider the following products : 
(i) 2.35 X 10 223.50 235 
=23.5 SA O3 
2350 


(ii) 16.084 X100= 1608. 4 since 16084 X 100 = 1608400 
(iii) 25.678X10= 256.78  (Verify.) 


In each of the above cases if we carefully look at the multiplicand and the product, 
we find that in case of multiplication by 10, the product is obtained by moving the 
decimal point of the multiplicand one place to the right, and in case of multiplication 
by 100, it is obtained by moving the decimal point two places to the right. 


A note to the teacher : The teacher must help the students to observe the same fact by meansof 
some more examples. He must ensure that students realise that to multiply a decimal by 10, 
100, 1000, etc, the product is obtained by moving the decimal point of the multiplicand as 
many places to the right as there are zeros in the multiplier. 


In view of the above we conclude : 


To multiply a decimal by 10, 100, 1000, etc. we get the product by moving the 


decimal point of the multiplicand as many places to the right as there are zeros in 
the multiplier. 


Example 4 : Multiply 203.005 by 1000. 


Solution: Since there are three zeros in the multiplier (1000), to get the product we 


n] 


TUN CU fA eee ee 


MATHEMATICS, BOOK V 


simply move the decimal point of 203:005 three places to the right, 
Thus, 


203.005 X 1000 = 203005.0 (Why?) 
= 203005 


A note to the teacher | The teacher must point out that the product of a decimal and zero is zero 
Thus, 


02x0=0 2367K0"0  44809X0*0 


5.6 Multiplication of a Decimal by a Decimal 


Let us concentrate on the following products 


2 3 
8.23 "X45 
6 


"A100 
E = 06 [We note that 2 X 3 = 6] 

, ( 23x 012 tix. 
d . 276 
E 1606 
c^ =0.276 [We nots that 23 X 12 = 276] 
EC ow 125 x21 A 

~ 125 X 21 

= 2625 

71000 


"2.625 [We again note that 125 X 21 *2625.] 


In each of the above cases we find that the product contains as many decimal 
places as there are in the multiplicand and the multiplier together. We conclude 


To multiply a decimal by a decimal, we perform the multiplication as if we are 
multiplying whole numbers except that in the product we mark off a decimal point 
10 give us as many decimal places in the product as there are in the multiplicand and 
the multiplier together. 


. Example 5: Find the product of 14.25 and 6 4. 


DECIMALS 4 57 


Solution: 14.25X6.4= 91,200 1425 
= 91.2 x64 
5700 
8550 
91200 
Example 6: Fill in the blanks to make each of the following statements true: 
(i) 7.534X...— 753.4 
(i) 12.7 X 849... X 84 
Solution : (i) Comparing the multiplicand and the product we find that in the 
product decimal point is moved two places to the right. Theretore, 
the multiplier should be 100, i.e., the blank should be filled in by 
100. 
(ii) We know that the product should contain as many decimal places as — 
the multiplicand and the multiplier together contain. Theretore, the 
blank should be filled in by 1.27 


EXERCISE 6(iii) 
1. Multiply 
(i) 4.623 by 5 (i) 18.116 ty 6 í : 
(W) 28.395 by 12 (iv) 35.08 by 18 e 5 
(M 2.768 by 45 (v) 3.027 by 63 W 
ivii) 9.385 by 76 (wil) 7.182 by 75 
(iX) 21.371 by 121 (x) 0.004 by 136 & 
(xi) 0.008 by 144 bui) 1.012 by 244 v a. 
2. Find the Product: At 
ti) 0.4 x 10 (i) 0.04 X 10 * 
(i) 0.004 X 10 (v) 0.29 x 10 
(v) 29x 10 (vi) 0.029 x 10 
lvii) 0.323 x 100 (wil) 6.606 x 1000 
(ix) 3.280 x 1000 (x) 76.5 x 100 
(4) 8972.4 X 1000 (xii) 69.08 x 1000 
3. Multiply 6.425 by 8 Write down the product orally when 6.426 is multiphed by 
i) 80 (iy. 800 {wi} 8000 
iv) 0.8 iv) 0.80 (vil 0.08 
1 
(Mint: The product wil contain as many decimal places as the multipicand and multipher together 
contain ] 
4. Determine the value of t $ 
m 1.2%1.2 i 24x25 
(wi) 36.52 X 3.8 (€) 43.06% 42 
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‘(v) 0.34 X 17.3 (vi) 4.008 x 0.0 

(vii) 1.1% 1.11 (viii) 6.55 X 0.5 X 16 

(ix) 0.7 X 0.07 X 7 (x) 15 X 1.5 X 1.50 

(xi) 4.01 X 0.1 X 400 (xii) 4 X 0.02 X 0.4 X 1000 

5. Fill in the blanks so that each of the following statements is true : 

(i) 3.65 = ...X 0.365 (ii) 2.73. x... = 273 

(iii) 2.73 X ... = 2730 (iv) 1000 X ...= 6432 

(v) 6.52..X 0.65 (vi) 24 X 0.008 = ... X 0.8 
(vii) 1.1 X 0.120.011 X... (viii) 10 X 5.8 X 2.42 .. 24 
(ix) 0.245 X ... = 24.5 X 7.2 (x) 0.27 X 0.83 =... X 8.3 
(xi) 2.47 X... =0.93X 2470 (xii) 458 X 0.032 = .. X 32 


6. Verify that each of the following statements is true: 


(i) 3.4 X 6.7 =6.7X3.4 

(ii) 2.597 X 1 = 2.597 

(iii) 56 X 0.23 = 0.23 x 56 

(iv) 1 X 14.77 2 14.77 

(v) 2.3 X 2.4 X 2.5 = 2.5 X 2.4 X 2.3 
(vi) 23 X 24 2 2.3 X 2.4 X 100 

(vii) 6.008 X 10 = 60.08 
(viii) 100 X 751.625 = 10 X 7516.25 


5.7 Division of a Decimal by a Natural Number 


Let us concentrate on the following examples: 


(i) 24 hundredths + 6 = (24 +6) hundredths 
= 4 hundredths 


Therefore, .24+6=.04 .04 3 
6)24 P 
24 i 
TOE 
(ii) 84 tenths + 14 = (84 + 14) tenths P 
— 6 tenths 6 
Therefore, 8.4+14=.6 14)8.4 
84 
NON 


(iii) 35 thousandths + 5 = 7 thousandths .007 


Therefore, 0.035 + 5 = 0.007 57.035 
35 


— 


0 
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(iv) 12 tenths + 8 = 1 tenth, remainder 4 tenths 


Obviously 8 does not exactly divide 12 tenths in tenths. We, therefore, convert 
tenths into hundredths and see whether 8 divides it in hundredths. 


12 tenths = 120 hundredths 
120 hundredths + 8 = 15 hundredths 


Therefore, 1.2+8=.15 15 
8)1.20 
8 
40 
40 
0 
(v) 18 tenths + 8 = 2 tenths, remainder 2 tenths 
Since 8 does not exactly divide 18 tenths in tenths, we convert 18 tenths into 
hundredths. 


18 tenths = 180 hundredths 
180 hundredths + 8 = 22 hundredths, remainder 4 hundredths 


Since 8 does not exactly divide 18 tenths in hundredths also we, therefore, 
convert 18 tenths into thousandths. 


18 tenths = 1800 thousandths 
1800 thousandths + 8 = 225 thousandths j 
Therefore, 18 tenths + 8 = 225 thousandths 


or; 1.8 + 8 =.225 .225 
8) 1.800 
16 


20 

16 
40 
40 
0 


In view of the above, to divide a decimal by à natural number we take the following 


steps: 
Step 1: We take the process of division as in 
decimal point. 


case of whole numbers ignoring the 


60 
Step 2: 


Note 1: 


Note 2: 


Step 3: 
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In the process we first divide the whole number part of the dividend. When 


e have finished, we mark a decimal point in the quotient and proceed to 
divide the decimal part. 


If the whole number part of a dividend is Zero, we start by marking a decimal 
point in the quotient and on the right of the decimal part insert a zero for 


each digit of the dividend till they together make a number greater than the 
divisor. 


If the last remainder is other than zero, we insert as many zeros on the right 


of the dividend as are necessary to make zero as the last remainder in the 
process of division. 


The following examples will further illustrate the process : 


Example 7 : Divide 121.082 by 26. 


Solution : 


4.657 
26)121.082 
104 


170 
156 


- 148 


Therefore, 121.082 +26= 4.657 
Example 8: Divide 1.008 by 36. 


Solution : 


028 

36) 1.008 
72 
288 
288 


0 


——— 


ee RUE, 2 A ae REN 


7 
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Therefore, 1.008 + 36 — 0.028 
Example 9 : Find the quotient 0.169 + 13. 


Solution : | 013 
13) 0.169 


Therefore, 0.169 + 13 = 0.013 


5.8 Division of a Decimal by a Decimal 


We know that if both the numerator and the denominator are multiplied by the 
same non-zero number an equivalent fraction is obtained. In view of this let us 
consider the following divisions : : 


1.28 
li 10830,0245. 
(i) ae 0.8 
/128X 10 
08X10 
12.8 
-—2— (Why? 
Thus, 1.28 0.82 12.8 * 8 
(ii) 15.625 + 1.25= dito. 
125 
_ 15.625 X 100 
125X 100 
_ 15625 
125 


Therefore, 15.625 + 1.25 = 1562.5 + 125 
In each of the above we have converted the divisor into a natural number by 

suitably multiplying the given dividend and the divisor by 10 or 100 or 1000, etc. 
Therefore, x 
To divide a decimal by a decimal we multiply both the dividend and the 
divisor by 10 or 100 or 1000, etc. so that the divisor is a natural number and 
then divide as in case of a natural number divisor. 
Example 10 : Divide 40.96 by 0.032. 


Solution : We multiply both the dividend and the divisor by 1000 (why?) and get 


62 


dividend = 40.96 X 1000 = 40960 
divisor = 0.032 X 1000 = 32 


1280 


32) 40960 
32 


89 
64 


256 


Since 40960 + 32 = 1280 
Therefore, 40.96 + 0.032 = 1280 


5.9 Division of a Decimal by 10, 100, 1000, etc. 
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Let us carry out some divisions of decimals in which the divisors are 10, 100, 


1000, etc. 
(i) 12.44 102 1.24 


We note that by moving the decimal 
point of the dividend one place to the 
left we get the quotient. 


(ii) 320.45 + 100 = 3.2045 


q 


We note that by moving the decimal 
point of the dividend two places to the 
left we get the quotient. 


1.24 
10)12.40 
10 
mous 
20 


——— 


40 
40 


0 


3.2045 


100)320.4500 
300 


———— 


204 
200 


450 
400 


500 
500 


eT. 


0 
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(iii) 1256.20 + 1000 = 1.2562 1.2562 
1000j1256.2000 
1000 
2562. 
2000 
5620 
5000 
6200 
6000 
We note that by moving the decimal 2000 
point of the dividend three places to the 2000 
left we get the quotient. 0 


In view of the above we conclude: 
If we divide a decimal by 10, 100, 1000, etc., we get the required quotient by 
moving the decimal point of the dividend as many places to the left as there are 
zeros in the divisor. : 


Example 11: 
Solution: 

iE Divide 

(i) 

(iii) 

(v) 

(vii) 

(ix) 

(xi) 

(xiii) 

(xv) 

(xvii) 

(xix) 

(xxi) 


(xxiii) 


Divide 1.2 by 100. 
To get the required quotient we have to move the decimal point in 1.2 


two places to the left. 
We find only one place (that of 1) on the left of decimal point. Since 
a blank place is considered to be ‘0’, we get the required quotient as 
.012 


i.e.,1.2 + 100 = 0.012 


EXERCISE 5(iv) 

2.6 by 2 (ii) 4.11 by 3 

25.6 by 16 (iv) 2.55 by 5 
135.75 by 15 (vi) 51.00 by 12 
3.24 by 12 (viii) 87.99 by 21 
2523.9 by 47 (x) 94.24 by 19 
286.02 by 126 (xii) 1704.96 by 333 
1375.5 by 105 (xiv) 7.29 by 0.81 
13.31 by 0.11 (xvi) 525 by 1.05 
316.96 by 0.028 (xviii) 267.84 by 0.04 


(xx) 16.093 by 1.21 
(xxii) 0.027 by 0.03 
(xxiv) 1 by 2.5 


65031 by 0.53 
65.536 by 25.6 
0.003 by 0.01 
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2. Find the quotient orally: 
(i) 130.5 4 10 (i): 25.7440 

(iii) 0.64 10 (iv) 35.24 100 

(v) 164.4 * 100° (vi) 20015.1 + 100 

(vii) 626.0 + 1000 (viii) 42178.0 + 1000 

(ix) .7 + 100 (x) .07+10 

(xi). 1+ 1000 (xii) 0.90 + 100 
3. Divide 137.43 by 9. Write the quotient orally when 137.43 is divided by 

(i) 90 (ii) 0.9 (iii) 0.09 

4. In each of the following replace O by the number which makes the statement true: 


(i) 13.278+24=0 +24 
(i) 4.234+1.25= O +125 
ji) GO +4 2712-440 
(i) 7.29+ O =7290+81 


(v) ^3 4 500 =O+5 
(vi) *0.081+ O 281 - 750 
B. Find the value of 


(i) 0.254 0.5 +0.25 

(ii) 0.1X0.1-9 1.214 1:1 

(ili) 51.24 1.6— 16x 1.5 

(iv) 0.75 + (0.25 x Os) os 

(v) 1500.75 - 150X 0.75 

(ii) 14441.214.4X 12 
5.10 Everyday Life Problems Involving Decimals 
Example 12: Convert 

(i) 1750 grams into Kilograms. 
jn (ii) 1203 centimetres into metres. 
‘Solution: (i) We know that 

1 kg 2100059 


Therefore to convert grams into kilograms we divide the given number 
of grams by 1000. E 


1750g —- (1750 + 1000) kg 
= 1.750 kg 

1.75 kg 

(ii) We know that 


1m- 100 cm 
Therefore, 1203 cm = (1203 + 100) m 


—1:2.03m 


dh M "A" A 
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Example 13: The average speed of a train is 60.75 km per hour. How far will the 
train go in 6 hours? 
Solution: Distance covered by the train in 1 hour 
— 60.75 km 
Distance covered in 6 hours 
— (60.75 X 6) km 


— 364.50 km 
= 364.5 km 
Example 14: A bowler took 120 wickets for 4233 runs. Find his average of runs 
per wicket. 
Note: Average si runs per wicket means 
‘total number of runs given + total number of wickets taken’ 
Sciution: For 720 wickets he gave 4233 runs. 


cr 1 wicket he gave (4233 + 120) runs 
Hence his average of runs per wicket is 
4233 + 120, ie., 35.25 


EXERCISE 5(v) 


1 Convert 
(i) 2.3 kilograms into grams. 
(i) 4.55 litres into millilitres 
(i) 1.35 metres into centimetres 
(iv) 2518 centimetras into metres. 
(vj 2350 grams into kilograms 
tu 067/290 millilitres into litres, 
(va) 1760 kilograms into quintals. 
win) 7-5 Quintals aro wins 


{hare 4 Sem ana 2.5 omuesoecrn ve 


snae whese tena an 


Iz rens in D inrings. imd his average score per inning 


(0 452 t 


A howler tosk 20 morets Tor 495 runs Find his average of runs per wicket 
Finde area oi a rectangle whose length and breadth are vo... emand 2,5 6n 

6. 1565 mol cloth is ussa for one shirt. How much cloth (in metres) will be required tor 24 suc! 
shirts? 


A train 5/5 447 48 km in 6 hours. How many kilometres does it travei in 


(i) 1 hour? 
(i) 4 hours? 


8 The cost of 30.275 kg of potatoes is Rs 35. How much potatoes can we buy for 


(i) 3 rupee? 
(ii) 25 rupees? 
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8.75 litres of milk is distributed equallyamong 35 students. How much milk will each student 
get? 
A car travels at an average speed of 40.5 km per hour. How much distance will it cover in 


(i) | 6 hours? 
(ii) 8 hours? 


Ten bags of rice of equal weight together weigh 350.50 kg. Find the weight of 


(i) 1 bag. 
(i) 8 bags. 


A bottle contains 57 ml of ink. How many litres of ink are there in 


(i) 5 such bottles? 
(ii) 8 such bottles? 


A furnance burns 452 g of coal every minute. Find in kilograms, the coal burnt in 


(i) 8 hours. 
(ii) 10 hours. 


Atap, when open, allows 15 ml of water to flow out in one second. How much water, in litres, 
will flow out if the tap is opened for half an hour? 


The water in a bottle, half full, weighs 225.5 g. Find the weight of water when the bottle is 
Š tul. 


Girish buys 5 inland-letters (each costing 35 p) 4 postal envelops (each costing 50 p) and 7 
postcards (each costing 15 p). Find the total amount in ruppees and paise paid by him. 


Gopal had Rs 30 with him. He bought 13 stamps of 25 paise each, 17 stamps of 50 paise each 
and three dozen revenue stamps each costing 20 paise. Find the total money spent by Gopal 


X and the balance left with him. 


UNIT VI 
ORDER OF OPERATIONS AND GROUPING SYMBOLS 


6.1 Order of Operations 


We are already familiar with four fundamental operations—addition (+), 
subtraction (—), multiplication (X) and division (+) on whole numbers and fractions. 
Many times in a nuinerical expression we find two or more of these operations 
occurring together. To simplify such an expression we follow certain conventions. Let 
us study the following examples: 


Example 1: Solve 5+3x4 
Solution: 5+3X4=5+ 12 
=17 
Note: We first multiply 3 and 4 and then add 5 to the product. 
Example 2: Solve 12+4+2 
Solution: 124+4+2=3+2 
=5 


Note: We first divide 12 by 4 and then add 2 to the quotient. 
Rule: We perform operations sequentially from left to right in the order— division, 
multiplication, addition, subtraction. 


Examples: 2-6+3=2-2=0 
152 Aaa 15. 8175.4 
20+7+5=27+5=32 
4-74824*8-7212-7-75 


A note to the teacher: when the operations of division and multiplication occur simultaneously 
(as in 36 + 6 X 3) without an operation of addition or subtraction between them, some 
mathematicians are of the opinion that first performing the operation of division is not sound 
and appropriate as the two operations are interchangeable by means of a reciprocal. To avoid 
confusion, in such situations which of the two operations—multiplication or division, is to be 
first performed, must be indicated by ( ). The use of expression such as '36 + 6 X 3 must be 
avoided. If the operation of division is to be first performed, it must be expressed as (36 +6) X 
3’, if that of multiplication is to be first performed, it must be expressed as °36+(6X3). Onthe 
same grounds, the use of expressions such as ‘36 + 6 + 3’ must be avoided. 
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Example 3. 


^ 


[gue eg s 


(i) 30+60+3-2xX5 


Solution: (i) 18—4x3-2218-12-2 
Y =6-2 
=i 
(ii) 30+6+3-2xX5=30+2-10 
= 32-10 
29 
Example 4: Simplify: 
? : 5 z 
rin (i) Dit X is 
Es Va tg n | 
iare ers 2 | p Š 
Soiution: (i) Vip KT = -=x = 
=0 
1 1 1 
ees Sep a 
(ii) 5 35 à à 
solde cr MEE UB. 
4 8 4 4 
4 
b Sacr aaa 
4 8 5 4 
21 5 5 
moL——o-——— ll 
4 2 4 
2 V2 13H DI 
4 
26 
TUS 
13 
1 
= R= 
2 


6.2 Use of Grouping Symbols 

Many t'mes we come across Situations wherein we have to treat two or more terms 
of an expression as a single Group. For example, if we want to divide 21 bythe sum ot 
3 ands, we treat the sum Of Sand 4 re "24 4'3s asmalearoup Wefirst ad) aa 
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and then divide 21 by their sum, i.e., 7. In such a case, we usea grouping symbol, say 


(), and write it as 


vie MOTE thai it we do not use the grouping symbol, the expression becomes 
21 + 3 + 4 which means something else. Therefore, the use of a grouping symboi 
becomes essential. 


In many situations grouping of terms within a second group has to be indicated. In 
1 cases we use different grouping symbols so that we can easily know which terms 
are combined together. For example, when we say ‘120 divided by the number one 
less than the sum of 5 and 8’, we treat '5 + 8’ as one group anc write (5 + 8) for this 
group, and treat (5 + 8) — 1 as the second group and write ((5-- B) — 1} for this 
group. Thus, the expression becomes a 


mOn OTacKets 


CKets 


5 3 OT CUT 
rackets or square brackets 


ait of each symbol indicates its start and the right part indicates its end. 


ConventiGnally we use grouping symbols in the following order from innermost to 
outermost: 


(} {} r] 
If, in an expression, more than one grouping symbols are used, we first remove the 
innermost grouping symbol, next the innermost symbol of all that remain, and so‘on. 


A note to the teacher: Sometimes groupings within groups are to the extent that the three 
symbo!s mentioned above are not sufficient if all used once. In such cases we may use another 
grouping symbol ‘— called ‘bar’ which in order comes first, i.e., it occurs innermost and is 
| Blaced over the terms like 854 2- 2 € 4. lf stili there is 2 need ct another grouping symbol, we 
grouping symbols by making t slightly bigger 


| may repeat one or more of the above me 
in size. À | 


While removing grouping symbols we keep in mind that we mean 
‘multiplication’ when there is no sign of operation between a number and 
grouping symbol. Thus. 3 


5i15— 


‘ay POPS Coe AANI OS IS 


“axe the process of removing 
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Example 5: Find the value of 
28— 415 (7 = 5) 
Solution: 28- {15-(7- 5) 
=28- {15-2} 
=28-13 
=15 
Example 6: Find the value of 
Ae asp 954192) 
Solution: Leos ATO 1:19: 2)3 
=17 =(3 + |18— 17 ]] 
=17—[3 + 1] * 
=17-4 
=13 
Example 7: Simplify; 
6+2[3+5 (28— 12 (12-10)}] 
Solution: 6+ 2[3 +5428 = 12 (12 — 110)} ] 


—62[345128—- 12 X2]] 
=6+2(3+5{28-24}] 
= 6 t:2[3i 5X4] 
=6+ 2[3 + 20] 
=6+2X 23 
=6+ 46 
= 52 
Example 8: Simplify: 
2.5-[13.9- {21.2-2.3-(6.8-1.8) }] 
Solution: 2155 M gro {21.2 - 2.3- (6.8 21.8) }] 
-25-[139- [212-2:.3-5]] 
-25-[139- {18.9-5}] 
-2.5-—1[13.9-—13:9] 
=2.5-0 
= 2.5 


EXERCISE 6 
“1... Find the value of 


i) 2441523 ü) 120— 4x20 
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(i) 

(v) 
(vii) 
(ix) 


(xi) 


58X3.2-58X12 (iv) 31*158*75 


1 1 5 1 1 
2m 5 A 
es yon 4 = Ev) 
2 2 (vi) 1 x 2 3 


12-(3X5) +3 Wii). 2:55 11:7 — 0.8] - 0.3 
1509 
p. (9 2(4.5-0.2X 20) + 3.8 
wet ul i) 13.65— 1.36 + —- X 0.75 
SE Oni She eee PUEDE PDL D oy A 


3 3 
2— + (5 — - 
8 67 3 


2: Using grouping symbols, write a mathematical expression for each of the following: 


(i) 
(ii) 
(iii) 
(iv) 
(v) 


*(vi) 


Five multiplied by the sum of two and three 

Twelve divided by the difference of seven and four 

Eight subtracted from the product of two and the sum of five and nine 

Forty divided by one more than the sum of nine and six 

Two multiplied by one less than the difference of nineteen and six 

One less than the product of four and five subtracted from two more than the difference 
of fifty and five 


di Simplify: 


(xviii) 


(xix) 


(xx) 


5 (12-(1+3)} (i) 20+ {10-5+(7-3)} 
81[59- {7X8+(13-2%5)}] 
{(10.6 + 0.03) - 20] X {(17 x 5) - 5} 
121 +[17 = 115-3(7-4)}] 
1.4 {3.2 = 2 (2.1 — 0-8)} 
3(5.3 — 2.1) — 1.2 (1.8 — 0.8) 
3118+ (3+4(4-2)}] 
(14-7) X [8+ {3+(7-1)}] 
18+[1+(15-2)X 4] 
2 ((18-3)+5(12-7)} 
(20+ {15-(10-3)}]-2.5 
3 [(5 - 3) + 2 (7-4)] 
{ (5 +25) X3-(10-8)) - (8+ 12) 
15-3(4-(7-3) +3 (5+2-1) 
2.8 {4.3 + 6(5.3 + 2.7) - 8.1} 
2+7.9 (2.8 + 0.3 (2.1 — 0.5) + 15.6} 
1 1 17 1 5 
stilt eR et | 
1 1 
3-4)7$/5-33)] 


22 1 1 7 
142+ [4> {3.2421 - =] 
O 20 


UNIT VII 


LINES AND ANGLES 


Ut Review 


in Class IV we learnt that two rays with a common endpoint form an angle. The 
amount of rotation indicated by one ray with respect to the other is the angle 
- described pf 


in the figure on the right the rays OP and 
OR have the same endpoint namely, Q. The 
angle formed is POR or ROP. QP and QR are 
its sides or arms and Q its vertex. The A Mess 
interior of ZPQR has been shaded. QUT E e e 


mip Of 4 protractor, Accordion to thei 


We measure angles in degrees with ins 
1a8asUres we have names for various kinds of anaies 


(i) An angle, whose measure is 90°, is called a right anale. — | 


(ii) An angie whose measure lies 
between o? and 90° is called an acute 
angle. 


(i) An angle whose m : 
between 90° abd 180? is called ai obtuse 
angle. a ——9 

(iv) An angle, whose measure is 180°, 
is called a straight angle. D 


(gi 
Tt 
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Inthe seme class we also studied how to measure a given angle with the help of a 
protractor and naw to draw an angle of a given measure. Let us POWERI moreabout 
angles. 

7.2 Pairs of Angles 
i. Agjacani Angies: Two angles are called adjacent angies if they 


(i) are non-overlapping, 
(ii) have the same vertex and 
(iii) have one common arm. 


In the figure on tne right, the angles AOB 
and BOC are adjacent angles. O is their 
common vertex and OB their common arm. 


None of the following pairs of angles is a pair of sacar angles. (Why?) 


a eee X 2 
slot r5 x vA 


ll. Supplementary Angies. Two ancies, whose sum is 180°, ere categ 
supplementary angles and either is called the supplement of the other 


Let us draw a straight angle, say ZABC ^ TA 
in our exercise book as drawn here. Next we 3, 
draw a ray BE 


ZABE + ZCBE = 180° (Why?) ^ e 


ZABE and ZCBE are Eee a angles. ZABE is the supplement of ZCBE and 
ZCBE is the supplement of ZABE. We note that angles ABE and CBE are adjacent 


angles. 
Let us now measure tne angles p and q /Á 7 
grawn nere and find their sum We find ; / 
| Dy ay 
zp + £q = 180° Qe Pee eels 
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Therefore, Zp and Zq are supplementary angles. Zp is the supplement of £q and Zq 
that of Zp. Obviously Zp and Zq are not adjacent angles. We see that for two angles to 
be supplementary, it is not necessary that they are adjacent. 

To find the supplement of a given angle, we subtract its measure from 180° 
Example 1: Find the supplement of 45? angle. 


Solution: Since 180? — 45° = 135°, we find that the supplement of 45° angle is 135? 
angle. 


Ill." Complementary Angles: Two angles, whose sum is 90°, are called 
complementary angles and either is called the complement of the other. 


Let us draw a right angle, say ZPOR, in our exercise book as drawn here. 


Next we draw a ray OS in its interior. 


ZPQS + ZROS = 90° Q R 


ZPOS and ZROS are complementary angles. ZPOS is the complement of ZROS and 
ZROS that of ZPOS. We note that ZPOS and ZROS are adjacent angles. 


Let us now measure the angles r and s 
drawn here and find their sum. We find 


Zr+Zs=90° s 


Therefore, Zr and Zs are complementary angles. Zr isthe complement of Zs and Zs 
that of Zr. Obviously Zr and Zs are not adjacent. We see that for two angles to be 
complementary, it is not necessary that they are adjacent. 

To find the complement of a given angle, we subtract its measure from 909. 


Example 2: Find the complement of 75? angle. 
Solution: Since 90° — 75° = 15°, we find that the complement of 75° angle is 15° 
angle. 


IV. Vertically Opposite Angles: Any two angles, that are formed by two intersecting 
lines and which are not adjacent, are called vertically opposite angles. 


" 
| 
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Two lines that intersect in a point always 
form two pairs of vertically opposite angles. 
In the figure drawn here Zaand Zbform one 
pair of vertically opposite angles and Zc and 
Zd form the other pair. 

Let us measure Za, Zb, Zc and Zd. We 
find Za = Zb and Zc = Zd. 

We conclude: 


Vertically opposite angles are equal. 


EXERCISE 7(i) 
1. Classify the following angles as acute, right, obtuse or straight: 
(i) 65? (i) 140° ` (ii) 100° 
(iv) 90° (v) 180° (vi) 1° 
2. Measure the following angles and in each case write the kind of the angle: 


e cn ciii» 
Civ) (V): a fa x wi eu ieee ONS 
3. Draw angles having the following measures: 

(i) 60° (ii) 30° (iii) 105° 

(iv) 150° (v) 12° (vi) 4° 

4. In the figure given on the right, name the points 

that are: 


(i) in the interior of ZABC. 
(ii) in the exterior of ZABC. 
(iii) on ZABC. 


5. Draw a pair of 


(i) adjacent angles. 
(ii) complementary angles. 
(iii) supplementary angles. 


reasons in 
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*15 Wien engle is equal to its complement? 
*16. Which angle is equal tœits supplement? 
17 Which of the following statements are true? 
(1) The sum of two adjacent angles equals 180° 
(ii) Adjacent angles can be complementary. 

(iii) Supplement of a given angle is always 
obtuse. 

(iv) If twolinesintersectin a point, one pair of 
vertically opposite angles is always made 
up of acute angles and the other of obtuse 
angles 


7.3 Bisector of an Angle 


Let us draw an angle, say ZPOR, on a 
piece of paper. We cut the paper along the 
arms OR and OP of the anale. Next. we foid s 
the cutting into a half so that the arms OR 
and OP coincide. Finally we press the paper 
and unfold into its original position. We find 
a crease made in the interior of ZPOR We a es 
have named the crease as OS here. 

Let us measure ZSOR and ZPOS. We find ZPOS =ZSOR. Each of ZPOS and ZSOR is 
half of ZPOR. (Why?) ÓS is called the bisector of ZPOR. 

Aray, whose endpoint is the vertex of an angle and which divides the angle into two 
equal parts, is called the bisector of the angle. 

We can find the bisector of a given angle with the help of our protractor. The 
phrase to bisect an angle’ means to find the bisector of an angle’. 

To bisect a given angle with the help of a protractor, we take the following steps: 


Step 1: We draw the angle, say ZABC of À 
given measure say 30* 


eoi EMILE 
B C 
Step 2: We find half the measure of ZABC 
(here 15^). 
Step 3: We place the centre of our protractor on B and adjust the protractor such that 
the base line is along BC. 
Step 4: We choose the scale, inner or outer, whose 0° is on BC 
Step 5: We mark a point, say E, on the paper against the number (obtained in Step 2) 
of the scale chosen in Step 4. 
Step 8: VWs remove the protractor. 
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Step 7: We draw the ray BE. 
BE is the required bisector of ZABC. 

7.4 Perpendicular Bisector of a Line-segment 

We know that if two lines are at right angles to each other, they are called 
perpendicular lines. 

Aline ora ray is called the perpendicular or ri 

is perpendicular to the line-segment at its 

Obviously to draw the perpendicular 
bisector of a\line-segment, say AB, we first 
mark the mid-point O of AB and then draw 
PQ perpendicular to AB through O with the 
help of protractor or set-square. 


ght bisector of a given line-segment if it 
midpoint. 


7.5 Parallel Lines 


The opposite edges of a ruler, a rectan 
railway-track are some examples of paralle 


eee 


gular table or a book and the rails of a 
| lines. 


Given two lines in a plane, there are only two possibilities: 


(i) They intersect: 


(ii) They do not intersect: 
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When two lines lie in a plane and do not intersect, they are called parallel lines 
and either is said to be parallel to the other. 


The easiest way to draw two parallel lines is to draw lines along the opposite edges 
of a ruler. 


We can also draw a line parallel toa given line by using a ruler and a set-square. To 
do so we proceed as follows: 


Let AB be the given line. X LC hear ee T TENES 


Step 1: We place one of the perpendicular 
edges of a set-square along the line 


Setp 2: We place the ruler along one of the 
other edges of the set-square. (See 
the figure on the right) 


Step 3: We hold the ruler fixed and slidethe 
set-square along the edge of the 
ruler through some distance 
upwards or downwards. 


80 


Step 4: We draw a line, say CD, along that 
edge of the set-square which was 
along AB in Step 1. 
CD is a line parallel to AB. 


We write CD||AB. The symbol ‘Ij stands 
for ‘is parallel to’. 
Activity: We take a rectangular piece of 
paper, say ABCD. 


ve told tne paper into a hal? so that its 
opposite edges, say AB and CD coincide. 


Next we fold the folded paper into 
another half So that the fold is not folded. 


By pressing the folds gently we unfold 
the paper into its Original position. We get 
three creases made onthe paper. If we draw 
ines along the creases, we get three lines 
parallel-to each other. 


LA note to the teacher: The teacher should help cr 


Waren ir pedortaldu die 


Sams actin y t 
coinciding the other pair of opposite edges. i 
Ee ect AN a 
EXERCISE 7(ii) 
1 Draw sales having the followin Messure: (her sisethe pron setort RICERRA ens 
(i) 5o tii 89° ing) 4109 
(iv) 160? (vj 90° 


ivi) 30° 
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Draw an acute angle on a paper. Cut the paper along its arms. Fold the cutting into a half and then 
into another half so that the creases divide the angle into four equal parts. 

Draw angles having the following measure; then use your protractor to divide each of them into 
four equal parts: 

(i) 120° (ii) 160° (iii) 90° 

Draw a triangle and draw the bisectors of the three angles of the triangle. Do the three bisectors 
meet in a point? 

Draw a line-segment of length 5 cm. Draw the right bisector ofthe line-segment. Take any point 
on the right bisector and measure its distance from the endpoints of the line-segment. Are the two 
measures equal? 

Draw a triangle and draw the perpendicular bisector of each of its sides. Do the three 
perpendicular bisectors meet in a point? 

How many bisectors of a line-segment can you draw? How many perpendicular bisectors? 

Draw a circle of radius 3.5cm. Draw any chord of this circle and the perpendicular bisector of this 
chord. Does the perpendicular bisector pass through the centre of the circle? 

Construct any triangle. Through each vertex draw the line parallel to opposite sideofthetriangle. | 
Measure the lengths of the sides of the triangle thus formed. i 


Draw. any two parallel lines, say AB and CD. 
Draw a third line intersecting both AB and CD. 
(See the figure onthe right.) Measure angles, a, 
b, c, d, e, f, g and h. 


Draw a line AB. With centre A and any radius G D 
draw an arc. With centre B and the sameradius, Scar ee Yer Rt 
draw another arc on the same side of the line : eg ` 
AB. Draw a line through the upper most points 

say C and D, of the two arcs. Is the line CD 

parallel to AB? Verify with the help of set- DUM ef FY ABOU RES 


square and ruler, 


UNIT VIII 
TRIANGLES QUADRILATERALS AND CIRCLES 


8.1 Triangles 


We have learnt about triangles in earlier 
classes. Let A, B, C, be three non-collinear 
points. The line-segments AB, BC and CA 
form triangle ABC, denoted as AABC. A, B 
and C are called its vertices and the line- 
segments AB, BC and CA as itssides. ZABC, 
ZBCA and ZCAB are called its angles. The 
interior of triangle ABC has been shaded in 
the figure on the right. 


8.2 Kinds of Triangles 


|. Triangles classified by their sides 


(i) A triangle which has all of its sides 
equal is called an equilateral triangle. 


(ii) A triangle which has two sides equal 
is called an isosceles triangle. 


Note: Every equilateral triangle 
is also isosceles. 


(iii) A triangle which has no pair of equal 
sides is called a scalene triangle. 
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II. Triangles classifield by their angles 


(i) A triangle which has all of its angles 
acute is called an acute triangle or 
acute-angled triangle. 


(ii) A triangle which has one right angle 
is called aright triangle or right-angled 
triangle. 


(iii) A triangle which has one obtuse 
angle is called an obtuse triangle or 
obtuse-angled triangle. 


8.3 Properties of Triangles 
(i) Every equilateral triangle has all of its angles equal and vice-versa. 


(ii) An acute triangle may be scalene, isosceles or equilateral. 
(iii) An obtuse triangle may be either scalene or isosceles. 
(iv) A right triangle may be either scalene or isosceles. 


8.4 Sum of the Angles of a Triangle 
Let us measure the angles of the triangles ABC, POR and XYZ drawn below and fili 
in the cells of the following table: 


p x 
oe 
C Q R Z 


Y 
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Triangle First Angle: Sum of the three 
Angles 


proce] be 
vue m PME Ri 


We find that the sum of the measures of the three angles of the triangle in 


each case is 180°. à 
Let us now perform the following experiment: 
Step 1: We draw a triangle on a piece of 
paper. I m 
Step 2: We cut apart the three angles of 
the triangle by cutting along the 
sides. 
Step 3: We put the three cut-out angles 
close to each other so that | is dium 
adjacent to both Il and Ill. (See the ; i 
p E "s 


figure on the right.) B (9) 


We find that the outer sides of the angles Il and Ill are in one line. This shows that 
ZAOB = 180° (Why?). i.e., ZI + ZIl + ZIII = 180° * 
Hence, we conclude: 


The sum of the three angles of a triangle is 180°. 


Example 1: The two angles of atriangle are 50? and 70° Find the third angle of the 
triangle. 


Solution: Sum of the two given angles = 50° +70° = 120° 
Third angle = 180° — 120° 
= 60° 
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Note: Since all of the angles of an equilateral triangle are equal, the measure of each 
angle of an equilateral triangle is 180° +3, i.e.. 60°. 


8.5 Construction of Triangles 


|. To construct a triangle whose sides are given 


Let the lengths of the three sides of the triangle be 6 cm, b cm and 4 cm 
respectively. To construct the triangle we take the following steps: 


Step 1: We draw a line segment BC of 


length 6 cm. B C 
T 
A 
N 
N, 
Step 2: With centre B and radius equal to 5 cm \ 
we draw an arc (part of a circle). 
B G 
WALT 
A 
Step 3: With centre C and radius equal to xev 
4 cm, we draw another arc 
intersecting the previous one at 
' point A. 
B [e 
MEAE 
Step 4: We join AB and AC. 
A ABC is the required triangle in which 
BC = 6 cm, AB = 5 cm and AC = 4 cm 
B C 


II. To construct a triangle whose two sides and the included angle are given 


Let the two sides of the triangle be equal to 6 cm and 5 cm in length and the 
included angle be 50°. To construct the triangle we take the following steps: 


Step 1: We draw a line-segment BC of 
length 6 cm. 
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Step 2: With the help of the protractor we p,” 1 
draw a ray BP making.an angle of iy 
50° with BC, i.e., ZPBC = 50? P 
P 
4 
/ 
/ 
/ e 
A 50 
B n C 
"S pA 
A ps 
Step 3: With Centre B and radius equal to DA UC 
5 cm we draw an arc intersecting ud 
BP at A. ; i 


Step 4: We join AC. 
AABC is the required triangle in 
which BC= 6 cm, AB 7 5 cm and 
ZABC = 50°. 


B C 


Ill. To construct a triangle whose two angles and the included side are given 


Let the two angles of the triangle be equal to 50° and 60° and the included side be 
5 cm in length. To construct the triangle, we take the following steps: 


Step i: We draw a line-segment BC of 
length. 5 cm. B C 


Step 2: At B, we draw L PBC equal to 50° as ? 
in Step 2 of Il above. 4 
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Step 3: At C, we draw ZOCB equal to 60° k 
kd intersecting PB at A. ak F 
Ax 
A ABC is the required triangle, in which p * e 
ZABC = 60°, ZACB = 60° and BC = 5 cm. 9/2520 age 


EXERCISE 8(i) 


If the sum of two angles of a triangle is 110°, what is the measure of its third angle? 


In the figure given here, A 
(i) what is the measure of ZACB? "d 
(ii) what type of triangle is A ABC? ad 
(iii) what is the measure of ZACD? 
A50 
B G D 


Is it possible to have a triangle with two right angles? 
Is it possible to have a triangle with two obtuse angles? 
Can we have a triangle whose three angles 
are 

(i) 60°, 80°, 40°? 

(ii) 80°, 80°, 80°? 


(iii) 60°, 60°, 60°? 


(iv) 50°, 50°, 50°? 

(v) all greater than 60?? 

(vi) all less than 60°? 

In the figure given on the right, A ABC is an 
isosceles triangle, in which angles A and B 
both equal to 40°. Find the measures of 
L.ACB andZ ACD. 

Draw atriangle the lengths of whose sides are 6 cm. 8 cm and 10 cm. Measure its angles. Is it a right 
triangle? 

Draw a triangle whose two sides are 4.5 cm and 6.5 cm long and the angle included by these 
sides is 40°. Measure its third side and the remaining two angles. 
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9. Draw a triangle which has two angles equal to 40° and 50° and the side included by them as 
6 cm long. Measure the third angle of this triangle and the remaining two sides. 


10. In the figure given here, DAE and BAC are lines. 
Calculate the measure of ZABE. 


8.6 Quadrilaterals 


We mark four points A, B, C, D, in order, on 
our exercise book such that no three of 
them are in a line. We draw the line- 
segments AB, BC, CD and DA. The figure 
formed is a quadrilateral. We read it as 
'quadrilateral ABCD'. 


The line-segments AB, BC, CD, DA, are 
called the sides of the quadrilateral ABCD. The points A, B, C, D where two sides meet, 


are called its vertices. ZABC, ZBCD, ZCDA and ZDAB are its angles. The interior of the 
quadrilateral ABCD has been shaded. 


Vertex 


a 
C 


A;quadrilateral has four sides, four vertices and four angles. 


p Diagonal 
Here is a quadrilateral PORS. A line- 
segment joining opposite vertices (P and R 
or Q and S) of the quadrilateral is called a 
diagonal of the quadrilateral. a S 
Diagonal 
R 


A quadrilateral has two diagonals. 
Each of the following figures is a quadrilateral: 


eae > 
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If we draw a diagonal say PR of a P 
quadrilateral PORS, we get two triangles— 
APSR and APOR. Therefore, the sum of the 
four angles of a quadrilateral is 180° + 
180°, i.e.,' 360? (Why.) : 


Let us now study some special types of 
quadrilaterals. 


|. Parallelogram 


Here is a quadrilateral ABCD such that AB || DC 


and AD || BC. It is a Parallelogram. 
[o 
D 


A quadrilateral whose opposite sides are parallel is called a parallelogram. 


We can easily draw a parallelogram with 
the help of the ruler as follows: 
Step 1: We. draw two parallel lines by 
drawing lines along the two edges 
of the ruler. 


Step 2: We lift our ruler and place it in 
another position. (See the figure 


on the right.) 


Step 3: We draw again two parallel lines by 
drawing lines along the two edges 
of the ruler in the second position. 
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Step 4: We remove the ruler. 


Step 5: We label the points of intersection 
of the lines as A, B, C, D, 


Quadrilateral ABCD is the required parallelogram. 


We can also draw a parallelogram with the help of the ruler and set-square by 
drawing two pairs of parallel lines so that the lines of the first pair intersect the lines of 
the second pair. 


If we draw a number of parallelograms and measure their sides and angles, we find 
that in each case opposite sides are equal, opposite angles are equal and diagonals 
bisect each other. Therefore, a parallelogram has the following properties: 


1.- Opposite sides are parallel. P Q 
2. Opposite sides are equal. 

3. Opposite angles are equal. 

4. Diagonals bisect each other. 


S R 
I. Rectangle A 1 
A Parallelogram, all of whose angles 
are equal, i.e., each has measure 90°, 
is called a rectangle. 
1 D C 


We have already learnt some properties of a rectangle. It has the following 
properties: 


1. Opposite sides are parallel. 

Opposite sides are equal. 

All angles are equal and each has measure 90°. 
Diagonals are equal. 


mu Swan 


Diagonals bisect each other. 


A note to the teacher: The teacher should askthe studentto verify all the properties in case of all 
types of quadrilaterals given in this unit by actual measurement. 
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Il. Rhombus 
A parallelogram, all of whose sides are equal, is called a rhombus. 


It can be verified easily that if we draw P a 


the two diagonals of a rhombus, they bisect 
each other at right angles. In other words, 
each is the right bisector of the other. 


A rhombus has the following properties: S R 
1. Opposite sides are parallel. 

2. Allsides are equal. 

3. Opposite angles are equal. 

4. Diagonals are the right bisectors of each other. 


z 


IV. Square M 


A parallelogram, all of whose sides are 
equal and all of whose angles are equal (i.e., 
each equals 90°), is called a square. 

Obviously, a square is also rhombus since all of its sides 
are equal and a square is also a rectangle since all of its 
angles are equal. 


D 
o 


A square has the following properties: 


Opposite sides are parallel. 


All sides are equal. 
All angles are equal and each has measure 90°. 


pwn = 


Diagonals are equal. 
5. Diagonals are the right bisectors of each other. 


In view of the above types of quadrilaterals and their properties, we have the 
following diagram relating to various types of quadrilaterals: 


Quadrilaterals 
RACES DS 


| RET 
Parallelograms Other Quadrilaterals 


Rectangles Rhombuses 


Squares Other Rectangles Squares Other Rhombuses 
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EXERCISE 8(i) ` A ; B 
With reference to the figure drawn here name 
.(i) the points on the quadrilateral ABCD. 


(ii) The: points in the interior of the - 
quadrilateral ABCD. 


(iii) the points in the- exterior of the 
quadrilateral ABCD. 
Three angles of a quadrilateral are 110°, 95° and 55°. Find the fourth angle. 


Can a quadrilateral have 
(i) all obtuse angles? 
(ii) all acute angles? dio 
(iii) all right angles? 
Is it possible that all the sides and one diagonal of a quadrilateral are equal? 
[Hint: This will:happen if a diagonal divides the quadrilateral into two equilateral triangles.] 
Is it possible that all the sides and both the diagonals of a quadrilateral are SG 


Draw any quadrilateral ABCD. Mark the mid- . D 
points E, F, Gand H of sides AB, BC, CD and A H 

DA respectively. Join EF, FG, GH and HE 
Verify that the quadrilateral EFGH is a 
parallelogram. 


@ 
Write down two properties of a square which need not be true for a rhombus. 


Write down two properties of a square which need not be true for a rectangle. 


Draw a rhombus with the help of your ruler and pencil only. Drawits diagonals. Verify that each 
diagonal bisects opposite angles. 


Draw any parallelogram ABCD. Draw its diagonal BD. Measure angles ABD, BDC, ADB and 
CBD. Is ZABD — ZBDC? . 


ZCBD = ZADB? 
Draw any parallelogram ABCD. Find 
(i) ZABC + ZBCD 
(ii) ZBCD + ZCDA 
(iii) ZCDA + ZDAB 
(iv) ZDAB + ZABC 
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*12. Draw a rectangle ABCD such that AB = 4 cm and AC = 5 cm. 


[Hint: Draw a line-segment AB of length 4 cm. At B draw a ray perpendicular to AB. With A as 
centre and radius equal tó 5 cm draw an arc intersecting the ray in point C.] 


13. Which of the following statements are true? 
(i) The sim of all the angles of a rhombus is 360°. 
(ii) ^ A square is not a parallelogram. 
(iii) Opposite angles of every quadrilateral are equal. 
(iv) Every rhombus whose diagonals are equal is a square. 


(v) ZA + ZB of any patallelogram ABCD equals 180°. 


8.7 Circles _ 
Circle is one-of the most useful geometric figures. 


All wheels, pipes, gears. etc., are circular. 

Without circular objects there would be no 

life worth living since. transport, industry, 

communications, agriculture would all 

come to a close. i FUN 
We have already learnt about circles in Class IV. We draw a circle with the help of 

compasses. We fix the sharp end of the compasses on a point, say O, and move the 

pencil point around. The figure drawn is that of a circle. The fixed point (here O) is 

called the centre of the circle. Exterior 


f 


The line-segment joining the centre of a 
circle to any point on the circle is called the 
radius of the circle. In the figure drawn on 
the right OP is a radius of the circle. All radii Radius 
of a circle are equal. The interior of the 
circle has been shaded in the figure on the 
right. A circle divides the points of the plane 
into three parts—its interior, circle itself 
and its exterior. 


A line-segment (such as PQ) whose end 
points are points on a circle and which M ^ 
contains the centre of the circle, is called a Diameter 
diameter of the circle. Obviously, a diameter 
of a circle i$ twice its radius. P * 


Interior 


Chord 
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A line-segment joining any twó points on a circle is called a chord of the circle. 


Clearly, a diameter is also a chord of the circle. As a fact, diameter is the greatest 
chord of a circle. 


Two circles are said to be equal if their 
radii are equal. Here the two circles are 
equal as OP = MN. P 


Any part of a circle is called anarc of the 
circle. We usually name an arc of acircle by 
means of three points of the arc — two end 
points and one other point. In the figure on 
the right ACB and POR are arcs of the 
respective circles. The arc ACB is less than 
half the circle and the arc POR is greater 
than half the circle. 


Half of a circle is called a semi-circle. In 
the figure on the right RST is a semi-circle. 


The perimeter (i.e., the measure 
measure a circle with the hei 
However, we can find it approxi 
the circumference of a circle 


A note to the teacher: The teacher mu 
thread along the circle. The length of 


st ask and help the students to draw a Circle and put a 
the thread will give the circumference of the circle. 
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Let us now perform the following activities: 


Activity 1 
(i) 

(ii) 

(iii) 


(iv) 


(v). 


We draw a circle of radius 4 cm with the centre O: 


We mark 5 points P, Q, R, S and 
T in the-exterior of the circle. 


AT 
d P 
We join OP, OQ, OR, OS and OT 
and measure each of them. as 
We draw a radius OA. Obviously Q 
OA — 4 cm. x eM 
R 


T S 


We compare the measure of each of OP, OQ, OR, OS and OT with that of 
OA. 


We conclude: 


A line-segment joining the centre and any point in the exterior of a circle is greater 
than the radius of the circle. 


Activity 2 
(i) 

(ii) 

(iii) 

(iv) 

(v) 


We draw a circle of radius 6 cm 
with the centre O. 


We mark five points A. B, C, D 
and Ein the interior of the circle. 


We join OA, OB, OC, OD and OE and measure each of them. 
We draw a radius OP of the circle. Obviously, OP=6cm. 
We compare the measure of each of OA, OB, OC, OD and OE with that of OP. 


We conclude: 
A line-segment joining the centre and any point in the interior of a circle is less than 
the radius of the circle. 


Thus, if 
(i) 
(i) 


O is the centre of a circle and A a point in the plane of the circle. Then 
'OA > radius’ implies that A is in the exterior of the circle. 


‘OA = radius’ implies that A is on the circle itself. 
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13. 


14. 
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(iii) - 'OA < radius" implies that A is in the interior of the circle. 


EXERCISE 8(iii) 
Draw a circle whose diameter is 6.8 cm. 


With reference to the figure on the right, 
state the points that are 


(i) , on the circle.” 
(ii) in the interior of the circle. 


(ii) in the exterior of the circle. 


Mark three non-collinear (not all in a line) points A, B and C. Join AB and BC. Draw the right 
bisectors of AB and BC. Label the point of intersection as O. With centre O and radius OA draw 
the circle. Does it pass through B? Through C? 


Draw a circle of any radius. Draw its two diameters that are perpendicular bisectors of each 
other. 


Draw a circle of any radius and draw one of its chords. Draw the perpendicular bisector of the 
chord. Does it pass through the centre of the circle? 


Draw a circle of radius 8 cm. Marka point at distance 10 cm from the centre. Is the pointin the 
interior of the circle? 


Draw a circle of a radius 5 cm. Marka point at distance 4 cm from the centre. Where is the point 
— in the interior, exterior or on the circle? 


Draw a circle and one of its diameters. Take any point on the circle and join it with the end 
points of the diameter. Measure the angle sc formed. Is it a right angle? 


Draw an arc of a circle less than half the circle. Take any point on this arc and join it with the 
end points. Measure the angle so formed. Is it an obtuse angle? 


 Drawanarc of a circle greater than half the circle. Take any pointon this arc and join it with the 
end points. Measure the angle so formed. Is it an acute angle? 


Drawa circle of radius 5 cm. Measure its circumference with the help of athread. Find the ratio 
of circumference to the diameter. 


Draw a line-segment AB of length 6 cm. With centre A and radius 2 cm, draw a circle. With 
centre B and radius 3 cm draw another circle. Do the two circles intersect? Give reasons in 
support of your answer. 


Draw a line-segment PQ of length 10 cm. With centre P and radius 6 cm draw a circle. With 
centre Q and radius 5 cm draw another circle. Do the two circles intersect? lf yes, in how many 
points? Give reasons in support of your answer. 


Draw a line-segment CD of length 8 cm. With centre C and radius 5 cm draw a circle. With 
centre D and radius 3 cm draw another circle. Do the two circles intersect? If yes, in how many 


points? Give reasons in support of your answer. A 


UNIT IX 
MENSURATION 


9.1 Review 


In Class IV we learnt that the perimeter of a rectangle equals twice the sum of any 
two adjacent sides. If we call the longer side as length and the shorter side as breadth 


of the rectangle, we have 

Perimeter of a rectangle = 2 X (length + breadth) 
Consequently, 

Perimeter of a square = 4 X side- (Why?) 


We have also learnt that the area of a region is the number of unit squares 
contained in it. The units of area most often used are square metre (sq. m)' and 
‘square centimetre (sq. cm)’. When the length and breadth are expressed in the same 


units of measure, we have 
Area of a rectangle = length X breadth 


Area of a square = side X side 


EXERCISE 9(i) 


1. If the length and breadth of a rectangle are 6.5 cm and 3.5 cm, find the perimeter of the rectangle. 


2. Find the perimeter of a square whose side is 5.5 cm. 


. Find the cost of fencing a rectangular field of length 22 m and breadth 1 5 m, ifthe cost of fencing 


is Rs 10 a metre. 


. Find the area of the following figures: 


w 
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E I 
EL 
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ECL xcd. ama 
NH E. mL 
Ae LZ N A 
2500 see es 


5. Find the area of the rectangle whose length and breadth are respectively 1 m 75 cm and 80 cm. 


6. Find the area of a square whose side is 2 A cm. 


7. Which of the two—a rectangle of length 16 cm and breadth 12 cm or a square of side 14cm, has 


more area and by how much more? 


8. How many square centimetres together make a square metre? 


9. Distinguish between 2 square metres and 2 metre-square. 


10. 
11. 


12. 
13. 


14. 
15. 


16. 
T 


N18. 


9.2 


[Hint: 2 metre-square means a square of side 2 m.] 
A living room is 5.57 m long and 3.25 m wide. Find the area of its floor. 
A rectangular field measures 400 m by 100 m and a square field 200 m by 200 m. 


(i) Do the two fields have the same area? 
(i) Which field requires more fencing and by how much more? 


A tile measures 10 cm X 10 cm. How many such tiles are required to cover a wall 4 m X 2.5 m? 


Find the number of pieces, each measuring 5 cm by 3 cm that can be cut froma sheet 36 cm by 30 
cm. Assume that there is no wastage. 


How many stamps each measuring 2 cmX 1.5 cm can be pasted on a sheet of paper 12 cm X6cm? 


A person has three flower beds, two of which are 8 m by 5 mand one is 12m by 3 m. He wants to 
grow some flower plants in them. Each plant requires an area of 2500 square cm. How many 
plants can be grown? 

How many rectangular plots of land 20 m X 10 m can be cut from a square field of side 1 hm? 


What happens to the area of a rectangle if 


(i) its length is doubled and breadth remains the same. 
(ii) its length is doubled and breadth is halved. 
(iii) its length and breadth are both doubled. 


The area of a square is 36 sq cm. Find the perimeter of the square. 
[Hint: 6 X 6 = 36] 
Area of the Four Walls of a Room 


In a rectangular room, all walls have the same height. Opposite walls have the 
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same length and hence the same area. See the picture of the room given below: 


Room 


The length of either of the longer walls ofthe room is called the length of the room. 
The length of either of the shorter walls of the room is called its breadth. 

To find the area of the four walls, we can imaginethatthe four walls are placed ina 
straight row as shown below: 


Height 
Height 


Length Breadth Length Breadth 


We can, then, simply find the area of each wall and add. Thus, 
Area of the four walls of a room 
= (length X height) + (breadth X height) + (length X height) + (breadth X 
height) 
= 2 X (length X height) + 2 X (breadth X height) 
= 2 X height X (length + breadth) (Why?) 
i.e. Area of the four walls = 2 X height X (length + breadth) 


A note to the teacher : The teacher must indicate that before using the above result to find the 
area of the four walls of a room, the measures of length, breadth and height must be expressed 
in the same units. He should also tell that the area of a wall means the area of one side of the 
wall. If one or more walls of a room contain doors, windows, etc., the total area of all the doors, 
windows, etc. is to be subtracted from the total area of the four walls of the room to get the 
exact area of the walls. 
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Example 1 : A school room is 11 m long, 8 m wide and 5 m high. Find the area ie its 
floor and the four walls. 
Solution : The two edges of the floor are the length and the breadth of the room. 
Therefore, the area of the floor = length X breadth 
—(11X8) square m 
= 88 sq. m 
Area of the fours walls 
= 2 X height X (length + breadth) 
=2X5X(11+8) sq.m 
=2X5X 19 sq.m 
= 190 sq. m 
Example 2: The length, breadth and height of a closed wooden boxare 1.5 m, 1.2 m 


and 1.2 m respectively. Find the cost of painting the whole outer surface of the box 
at the rate of Re 1 per square metre. 


Solution : The total surface area of the box to be painted is the total surface area of the 
top and bottom of the box together with the total surface area of the four side-walls of 
the box. 


The total surface area of the top and bottom of the box 
= 2 X (length X breadth) (Why?) 
=2X1.5X 1.2 sq.m 
= 3.60 sq. m 

The total surface area of the four side-walls of the box 
= 2 X height X (length + breadth) 
=2X1.2X (1.5 + 1.2) sq. m 
= 6.48 sq. m 

Total surface area of the box to be painted 
= (3.60 + 6.48) sq. m 
= 10.08 sq. m 


The cost of painting the outer surface of the box 
= Rs (10.08 X 1) 
= Rs 10.08 
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9.3 Area of Paths 


The concept of area of a rectangle is also used to determine the area of path(s) 
running around or cutting across at right angles inside a field, garden or park. We are 
often interested to know how much land has been exactly utilised for planting. etc. For 
this we have to calculate the area of land covered in paths. Let us study the following 
illustrative examples: 


Example 3: A path 1.5 m wide is running around a rectangular plot of grass 20 m by 
12 m. Determine the area of the path and the money needed for tiling it at the rate of 
Rs 7.50 per square metre. F 
Solution: Let us represent the rectangular 
plot of grass by the rectangle ABDC drawn 
here. In the figure, the path around has 
been shaded. Obviously, area of the path — 
area of the rectangle EFGH — area of the 
rectangle ABDC. 


Now, EF =AB+1.5m+1.5m 
=20m+1.5m+1.5m 
'=23m 
Similarly, FG=12m+1.6m+1.5m 
=15m 


Therefore, area of path 
= (23 X 15) sq. m — (20 X 12) sq. m 
= 345 sq. m — 240 sq. m 


j = 105 sq.m 
Cost of tiling = Rs (105 X 7.50). 
= Rs 787.50 


Example 4 : Two paths, each two metres wide, run at right angles through the centre of 


a rectangular park 55 m by 40 m. Find the space of the bark left for planting, etc. 
l J B 


Solution: Let, in the figure on the right, 
ABCD represents the park and the 
rectangles. EFGH and IJKL represent the 
two paths which run at right angles through 
the centre of the park. 
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Area of the path EFGH = 55 X 2 sq. m 
=110sq.m 
Area of the path IJKL = 40 X 2 sq. m 
= 80 sq.m 
To get the total area of the two paths, we note that the common area PORS (2mX2 m) 


has been included in both the areas of the two paths EFGH and IJKL. Therefore, we 
need to subtract its area from the total area of the paths EFGH and IJKL. 


Thus, the area of the two paths = (110 + 80 — 4) sq. m 
— 186 sq. m 

Now, the total area of the park = (55 X 40) sq. m 
= 2200 sq. m 

Hence, the space left for planting, etc. 
= (2200 — 186) sq. m 
— 2014 sq. m 


EXERCISE 9(ii) 


. Find the area of the four walls of a room whose dimensions are 


(i) length = 8 m, breadth = 6 m, height = 3 m 
(ii) length = 6 m, breadth = 4 m, height = 3.5 m 
(iii) length = 4.5 m, breadth =4 4 m, height = 3.23 m 
2. Ahallis 15m long, 8 m wide and 5 m high. Its walls and roof are to bewhite-washed from inside. 
Find the total area to be white-washed. 


3. A swimming pool is 20 m in length, 15 m in breadth and 4 m in depth. Find the cost of cementing its 
floor and walls at the rate of Rs 5.30 per square metre. 


4. The perimeter of the floor of a squared room is 20 m 24 cm. If the height of the room is 3 m 37 cm, 
find the area of its four walls. 


5. A path 3 m wide is running around a square field whose side is 45 m. Determine the area of the 
path. 


6. A path 2.5 m wide is running along the inside of the boundary of a rectangular field 110 m by 
69 m. The path is to be covered by red sand. The contractor charges Rs 2.85 per square metre for 
delivering red sand. Determine the charges of the contractor. 


7. Arectangular field is 28 m by 16.4 m. Two paths runat right angles through the centre of the field. 
The longer path is 1.8 m wide and the shorter one is 1.2 m wide. Find the total area of the paths. 


8. Find the area of a thin sheet to make an open box (i.e., without a lid) 6 m long. 3.2 m wide and 
2.5 m high. 


9. Find the area of a card-board used for making a closed box 2.5 m long, 2 m wide and 1.6m high. 
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10. Acistern 16 m long and 10 m wide contains water upto a depth of 1.6 m. Find the area of the wet 
surface. 


11. The length, breadth and height of a room are 6 m, 4.4 m and 3.5 m respectively. It contains two 
doors each of size 2.2 m by 1.2 m and three windows each of size 1.6 m X 1.2 m. Find the cost of 
oil-painting the four walls of the room at the rate of Rs 2.50 per square metre. 


*12. How much high is a room whose length and breadth are 5 m and 4 m respectively and thearea of 
whose four walls is 63 square m? 
[Hint: Height of the room = area of the four walls +{2 X (length + breadth))] 


13. Asheet of tin measures 5 m 20 cm by 2m 10 cm. A strip 15 cm wide is cut off all around. Find the 
area of the rsmaining sheet and also the area of the sheet cut. 


14. A rectangular field 30 m by 25 m is enlarged by digging a strip 3.5 m wide all around it. Find the 
perimeter and the area of the enlarged field and also the area of the strip. 


15. A photograph 8 cm long and 5 cm wide is mounted on a card so that there is a margin of 1 cm wide 
atthetop and bottom and 0.80 cm wide along each of the sides. Find the total area ofthe margin 
left. 

9.4 Measurement of Solids—Concept of Volume 


We are familiar with common solids. Here are some solids. 


0 GHEE 


So far we have learnt how to measure line-segments and plane regions. Here, we 
shall learn to measure rectangular solids (cuboids and cubes only). 


We recall that we measure a line-segment by a unit line-segment and see how 
many such unit line-segments are contained in the given line-segment. The number 
of these unit line-segments gives us the measure (called length) of the given line- 
segment. We measure a region in terms of unit regions and see how many such unit 
regions together make the given region. The number of these unit regions gives the 
measure (called area) of the given region. Similarly we measure a solid (the portion of 


space it occupies) in terms of a unit of solid which is a cube ( C) ) of side 1 mm. 
1 cm or 1 m. etc. The number of such unit cubes which together make the given solid 
gives the measure (called volume) of the solid. Thus, we see that the volume of a solid 
gives the measure of the amount of space which it occupies. The inner space of a 
hollow solid is called its capacity. 
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9.5 Building Cuboids and Cubes with the Help of Unit Cubes 


To measure the space occupied by a rectangular solid we count the unit cubes 
contained by the solid. The total number of unit cubes gives us the volume of the solid. 
To determine the volume of a cuboid, let us perform the following experiments: 


| A note to the teacher: The teacher must practically demonstrate each of the following 
experiments with the help of wooden cubical blocks or plastic cubes. 
(i) Let us put 4-unit cubes in a row. (See the 

figure on the right.) We get a cuboid whose 

length, breadth and height are 4, 1 and 1 

units respectively. (Why?) 


The volume of the cuboid thus formed is obviously 4-unit cubes. 
We note that 4X 1X 1 —4 


(ii) We now put two more rows each of 4 cubes 
along the previous one. (See the figure on 
the right.) The figure formed is again that of 
a cuboid whose length, breadth and height 

z are 4, 3 and 1 units respectively. (Why?) 


The volume of this cuboid is obviously 12-unit cubes. 
We note that 4X 3X12 12 


(iii) We now put a layer of 12 cubes over the 
cuboid formed in (ii) above. (See the figure 
on the right.) We again get a cuboid whose 
length, breadth and height are 4, 3 and 2 
units respectively. (Why?) ; 


The volume of this cuboid is 12 + 12, i.e., 24-unit cubes. 
We note that 4X 3X 2 — 24 
Let us now prepare a table forthe above experiments to know the volume of each. 
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Length X breadth X 
height 


Volume, i.e., 
number of 
unit cubes 


Experiment | Length | Breadth | Height or 


thickness 


4 4X1X1=4 
12 4X3X1212 
24 4X3X2=24 


We find that in each case the ‘length X breadth X height’ gives the volume of the 
cuboid. Therefore, we conclude: 


If the length, breadth and height of a cuboid are expressed in the same unit of 
measure, the volume of a cuboid = length X breadth X height. 
We recall that every cube is also a cuboid whose length, breadth and height are the 
same, i.e., equal to its-edge or side. Therefore, 
Volume of a cube — side X side X side 


Since the volume of a solid is in terms of unit cubes, we write 'cubic cm' with the 
volume of the solid if the unit cube used is a cube of 1 cm; we write 'cubic m' with the 
volume of the solid if the unit cube used is a cube of 1 m; and so on. Let us study the 


following examples: 
Example 5: Find the volume of a box 12 cm by 8 cm by 5 cm. 
Solution: Here, length = 12 cm, breadth = 8 cm and height = 5 cm. 


Hence, volume = 12 X 8 X 5 cubic cm 
= 480 cubic cm 


Example 6 : How many bricks of size 24 cm by 12 cm by 8 cm are required to construct 
a wall 9 metres long 4 metres high and 36 cm thick? 
Solution ; Volume of a brick = (24 X 12 X 8) cubic cm 
Volume of the wall = (900 X 400 X 36) cubic cm 
Number of bricks required 
. 900 X 400 X 36 


24X 12X 8 
= 5625 
Example 7: Find the volume of wood in a closed wooden box whose inside and outside 
dimensions are 25 cm by 20 cm by 16 cm and 27 cm by 22 cm by 18 cm respectively. 
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Solution : Volume of the wood 
= Outer volume of the box — inner volume of the box 
=(27 X 22 X 18) cubic cm — (25 X 20 X 16) cubic cm 
= 10692 cubic cm — 8000 cubic cm 
— 2692 cubic cm 
Example 8 : How many cubic centimetres are there in a cubic metre? 
Solution : 1 metre = 100 centimetres 


Let us, consider a cube of side 1 m and find how many cubic centimetres it 
contains. 


Volume of the cube of side 1 m 
— (100 X 100 X 100) cubic cm 
— 1000000 cubic cm 

Therefore, 1 cubic m = 1000000 cubic cm 


EXERCISE 9(iii) 


1. If is the unit of volume, find the volume of each of the following figures: 


(i) ED (ii) FEES (iii) 
(iv) EN (v) E (vi) T 


2. Find the volumes of the rectangular solids whose dimensions are as follows: 


(i) Length 15 cm, width 10 cm, height 5 cm 
(ii) Length 20.5 cm, width 7.5 cm, height 3 cm 
(iii) Length 12 m, breadth 9 m, thickness 80 cm 


(iv) Length 123m. breadth 6.2 m, thickness 75 cm 


UR 


D aa a nk le 


3 


Z 


—Q 


ME 


3 


9 
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.. A packet full of tea is 10 cm in length 6 cm in width and 4 cm in height. Determine the quantity of 
tea in the packet. 


. A petrol tank is 1.5 m long, 1.5 m wide and 30 cm high. Find the quantity (in litres) of petrol itcan 
hold. (1000 cubic cm = 1 litre) 

. A water tank is 3 m long, 2 m broad and 1.5 m deep. How much water (in litres) can it hold? 

. Find the volume of each of the following objects: 


(i) Match box: length 5 cm, breadth 3.5 cm, height 1 cm 
(ii) Book : length 22.5 cm, breadth 10.5 cm, height 4.5 cm 
(iii) Brick: length 22.5 cm, breadth 10 cm, height 7.5 cm 
(iv) Chalk-box: length 6.5 cm, breadth 6.5 cm, height 6.5 cm 

. The length, breadth and height of a room are 4 m, 3.5 m and 3 m respectively. Find thevolume of 
air it contains. : 

. The floor of a tank is a rectangle 3.5 m by 2 m. Find the volume of water in cubic metres upto a 
depth of 80 cm from the floor. 

. A labourer digs à rectangular pit 5.5 m long 2 m broad and 1.5 m deep. How much earthis dug out 
by him? 

. Awooden door is 2.25 m in length, 1 m in breadth and 2.5 cm in thickness. Find the volume of 
wood used in it. 

. Asoap-cake measures 7 cmX5 cmX2.5 cm. How many soap-cakes can be placed in a card-board 
box 56 cm by 40 cm by 25 cm? 


*12. A rectangular tank 41m long, 2.64 m wide contains water upto a depth of 1.95 m. The water is 


transferred to an empty tank 6 m long and 3 m wide. Find the depth of water in the new tank. 


. The weight of a metal block of size 10 cm by 8 cm by 6 cmis 9 kg. Find the weight of a block of the 
same metal of size 20 cm.by 4 cm by 3 cm. 

. How many rectangular pieces of wood of size 25 cm by 20 cm by 10 cm can be cut from a log of 
wood of size 3 m by 1 m by 50 cm, if there is no waste? , 


."A swimming pool is 250 m long and 120 m wide. How many kilolitres of water must be pumped 
into it so as to raise the level of water by 5 cm? (1000 cubic cm — 1) 


UNIT X 


PER CENTS 


10.1 Meaning of Per Cent 


In our daily life we come across a number of situations of the following type: 


"Gopal got 18 marks out of 25 in Mathematics and 14 marks out of 20 in 
Science. He wants to know in which subject (Mathematics or Science) his 
performance was better." 


We can express marks of Gopal in each subject as a fraction of 1. We, thus, get 


d marks out of 1 mark in Mathematics, 
5 


= marks out of 1 mark in Science. 


We can, now, compare 18 ang sie 
25 20 
18 14 


——2» Since 18X 20> 14x 25 
25° 20 


We, thus, find that Gopal's performance in Mathematics was better. 


We could also compare H and x by converting theselfractionsinto equivalent 


fractions with common denominator 100. 


—— 5 


20 20X5 100 


Obviously, 2 P coy . We, therefore, get the same conclusion that Gopal's 
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performance in Mathematics was better. 


When we compare two quantities by converting each as a part of 100, we use the 
word per cent. We say "Gopal got ‘79 out of 100’, i.e; ‘72 per cent, marks in 
Mathematics and ‘70 out of 100’, i.e.. 70 per cent' marks in Science." 


The word ‘per cent is derived from the Latin 'per centum' meaning ‘hundredth’ or 
‘for every hundred’. We use the symbol ‘%' for per cent, Thus, 


55 E LA. 
per cent = 72% = 100 


70 = 70% = Tim 
per cent = 70% = 155 


Also, 
72 1 
Wa eS Sp uot ina hy? 
72% 100 72 100 (Why?) 
70 1 
(TAE — > == 
Em 100 s 100 


1 
The symbol 96 stands for-00- 


The shaded parts of the following two figures represent 7295 and 70960f the whole 
respectively: 


o, 
72% 
The use of per cent makes comparison easier. Most often it is just like comparing 
whole numbers. Since 72 > 70, we conclude that Gopal’s performance in 


Mathematics was better. 
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10.2 To Convert Common Fractions into Per Cents 


To convert a common fraction into per cent, we convert it into o equivalent faction 
with denominator 100. thus, 


4 4X 25 . 100 
Alternatively, 


ELI x. ? 
Sa 00 ) 100 (Why?) 


- fe 100) % = 75% E 


Therefore, 
To convert a common fraction into per cent, we multiply the fraction by 100 and insert 96 


symbol. 


Example 1: Convert each of the following fractions into per cent: 


T DES (iii) 22 


Solution : us jx 100 ) % 


"- 


= 50% 


m4 2 
= (X 96 
(ii) 3 ( 3 00 ) 96 


- 66 2% 
(iii) 227 (12x 100 )% 


=240% 
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A note to the teacher: The teacher must point out that a per cent may be greater than 100. For 
example, 


Eoo E 
300% = -00 =? 256% = 2.56, etc. 


10.3 To Convert Per Cents into Common Fractions 
Let us concentrate on the following per cents and convert each into a common 


fraction: : 
i 96 = x —— Why? 
(i) 25% = 25 100 (Why?) 
Si) 
4 
1 
T ye T 
(ii) 130%= 130 AT 
ES 
10 
an tO 
ee a 1 
Tih es A x ——— 
(iii) 3 % 3 100 
az, he 
150 
We conclude: 


To convert a per cent into a common fraction, we multiply the given number 
and simplify the resulting fraction. 


1 
indicating per cent by 
i gp 100 


10.4 To Convert Decimals into Per Cents 
Let us consider the following decimals and convert each into per cent: 


| 
Í 
| 
| 
: 
| 
: 


(i) 0.125— (0.125 X 100)% 

| = 12.5% 

How many places to the right is the decimal point shifted? 
(ii) 0.35 = (0.35 X 100)% 

| 235.09 

| = 35% 


How many places to the right is the decimal point shifted? 
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We conclude: 


: To convert a decimal into per cent we move the decimal point two places to the right 
and insert % symbol. 


10.5 To Convert Per Cents into Decimals 
Let us convert some per cents into decimals and "yd to find the rule. 
36 
i % = — — = 0.36 
(i) 36% 100 3 
.. We note that 36 = 36.0. How many places to the left is the decimal point shifted? 


1 
(ii) 17.596— 17.5 X —— 


100 

MALI IM 

10 ' 100 
0275 
1000 
70.175 


How many places to the left is the decimal point shifted? 
1 
(iii) 220.9% 2 220.9X ——— 


100 
e209 1 
Wunde ts 
_ 2209 
~ 1000 
= 2.209 
How many places to the left is the decimal point shifted? 


We conclude: 


To convert a per cent into decimal we move the decimal point two places to the left _ 
and remove % symbol. 


EXERCISE 10(i) 
1, Convert each of the following fractions into per cent: 
har " 
i DES (i) 
9 3 4 
™ 30 M To NS 
7 : 5 7 
(vii) ri (viii) 76 (i) 1— a 
ale ae ki) 42 
20 xi z (xii) 33 M 
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2. Convert each of the following per cents into common fraction or mixed number in the lowest form: 


(i) 15% j (ii) 3696 (iii) 21% 
(iv) 55% -M 75% y (vi) 80% 
(vii) 110% (viii) 225% (ix) 350% 
(x) 144% (xi) 650% (xii) 100% 
3. Convert each of the following decimals into per cent: 
(i) 0.256 (ii) 1.712. (iii) 36.52 
(iv) 16.4 (v) 9.8 (vi) 0.02 
(vii) 0.006 (viii) 1.205 (ix) 6.083 
(x) 0.01 (xi) 1.11 (xii) 0.9 
4. Convert each of the following per cents into decimal: 
(i) 25.396 (ii) 128.6% - (iii) 998.596 
(iv) 12.596 (v) 38.0% (vi) 7696 
(vii) 9096 A (viii) 1.9% (ix) 2.5% 
(x) 0.196 f (xi) 0.6% (xii) 9% 


3 10.6 Money and Metric Measures as Per Cents 
(i). Since Re 1 = 100 paise, we get 


1 paisa = - of a rupee = 1 % of a rupee 
2 paise = 2% of a rupee, (Why?) 
3 paise = 3% of a rupee, 
5 paise = 5% of a rupee, 
10 paise = 10% of a rupee, 
and so on. 
(ii) Since 1 m= 100 cm, we get 
1 cm = 1% of a metre, 
2 cm = 296 of a metre, 
3 cm = 3% of a metre, 
10 cm = 10% of a metre, 


and so on. 
(iii) Since 1 kg = 1000 g, we get 
e T 1 2(01X————) kg 
1000 «E1015: 00. m 
= 0.196 of a kilogram. 


2 g =.0.2% of a kilogram. 
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5 g= 0.5% of a kilogram, 
10 g = 1.096 of a kilogram, (Why?) 
50 g — 5.096 of a kilogram 
200g7(200X.1), i.e., 20.0% of a kilogram, 
and so on. 
(iv) Since 1 12 1000 ml, we get 
1 ml 7 0.196 of a litre, 
2 ml = 0:256 of a litre, 
10 ml = 1.0% of a litre, 
100 ml = 10.096 of a litre 
750 ml = 75.096 of a litre 
and so on. 
10.7 To Find the Value of a Given Per Cent of a Given Quantity 
Let us consider the following example: 
Example 2 : Find 25% of Rs 40. 
Solution: 25% of Rs 40 = Rs ( 160 
— Rs 10 


Therefore, to find the value of a given per cent of a given quantity, we multiply the 
given quantity by the fraction or decimal equivalent of the given per cent. 


10.8 To Find the Quantity When a Given Per Cent of It is Known 
Let us concentrate on the following examples: 


Example 3: 596 of what number is 20? 
Solution: 5% of the required number = 20 


X 40) 


Le., 596 X required number = 20 


Since multiplication and division are inverse operations, we get: the 
corresponding division fact as 


Required number = 20 + 5% 


d 2M AH 
1 +100 
2a a 
1 5 
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5 
Check : Cee Che Ome o Bodo 20 
Example 4 : 27% of how many rupees is Rs 72.90? 
Solution: 27% of the required number of rupees 
= Rs 72.90 
2795 X (required number of rupees) = Rs 72.90 ; 
Required number of rupees = Rs (72.90 + 27%) (Why?) 
= Rs(72.90 + — —) 
100 
=Rs 270 


Check : 27% of Rs 270 = Rs (270 X 
In view of the above we state that 


DUM 
100? Rs 72.90 


To find the quantity when a given per cent of it is known, we divide the known quantity 
by the fraction or decimal equivalent of the given per cent. 


10.9 To Find What Per Cent One Number Is of Another 
We shall discuss the method by means of an example. 
Example 5: 8 is what per cent of 40? 
Solution: To find the required per cent we shall use the unitary method. 
Out of 40 we have 8. 
Out of 1 we must have 8 + 40, faye : 


Out of 100 we must have a 100, i:e., 20. 
Therefore, required per cent is 20, i.e., 8 is 2096 of 40. 


Check: 20 % of 40 = x 40=8. 


2 
100 
EXERCISE 10(ii) 
1, Convert each of the following as per cent of a rupee: 
(i) 7 paise (ii) 28 paise (iii) 188 paise 
2. Convert each of the following as per cent of a metre: 
(i) 18 cm (ii) 60 cm (iii) 120 cm 
3. Convert each of the following as per cent of a kilogram: 
(i) 20g (ii) 120 g “{iii) 875 g 
4. Convert each of the following as per cent of a litre: 
(i) 50 ml (ii) 125 ml (iii) 905 ml 
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5. Convert each of the following as per cent of a quintal: 
(i) 10 kg (ii) 750 kg (iii) 500 g 

6. A quintal is what per cent of a ton? 

7. Find the value of 


(i) 596 of Rs 5 (ii) 2596 of Rs 12 
(iii) 1596 of Rs 100 (iv) 10096 of Re 1 
(v) 2096 of 1 kg (vi) 15096 of 1 kg 
(vii) 6596 of 10 kg (viii) 175% of 2 kg 
(ix) 6396 of 1 1 (x) 12596 of 101 
(xi) 8 ?6 of a ton (xii) 8096 of a quintal 


8. Find the quantity if 


(i) 496 of it is 20 kg. 
(ii) 9% of it is Rs 72. 
(iii) 1% of itis 4 I. 

(iv) 2596 of it is a ton. 

(v) 2096 of it is 80 m. 
(vi) 4096 of it is 60 ml 


vii 33 4% of itis 81 g. 


(vili) 66 2% of it is 3 quintals. 
(ix) 0.1% of it is 1 cm. 
(x) 0.596 of it is 2 mm. 


9. (i) 4 is what per cent of 8? 
(ii) 6 is what per cent of 18? 
(iii) 10 is what per cent of 25? 
(iv) 20! is what per cent of 45 |? 
(v) 125 g is what per cent of 750 g? 


(vi) 10 m is what per cent of 95 m? 


10. Raghunath got 75 marks out of 80 in mathematics. What per cent of the marks did he get? 
11. Purushottam made 66 runs out of a total of 330 runs. What per cent of the runs did he make? 
12. Alok ate 3 oranges out of 2 dozen oranges. What per cent of the oranges did he eat? 


10.10 Applications of Per Cent 


We come across a number of situations wherein we use the concept of per cent. 
Let us categorize these situations as follows: 


l. General Situations 
Example 6: — Anjali secured 280 marks out of 400 in the half-yearly examination 


and 360 marks out of 500 in the annual examination. In which of the 
two examinations did she perform better? 
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Solution : Let us calculate the percentage of marks she got in each examination. 
Percentage of marks in the half-yearly examination 


280 


400 
- 70 


ie., she got 70% marks in the half-yearly examination. 


x 100 


Percentage of marks in the annual examination 
360 
n z——— x 100 
7 500 
72 
i.e., she got 72% marks in the annual examination. 


Obviously, her performance in the annual examination was better. 


Example 7: The population of a city was 800000 in 1971 and 1200000 in 1981 
i Determine the per cent increase in population from 1971 to 1981. 


Solution : Increase in population from 1971 to 1981 
= 1200000 — 800000 
= 400000 


n . 400000 X TOO En 
er cent increase — 800000 E 


i.e., the population increased by 5096 


EXERCISE 10(iii) i 
1. A basket contained 250 oranges. 70% of the oranges were distributed among the students of 
Class V. How many oranges were left in the basket? 
2. Mahesh secured.105 marks out of 1 50 in English and 146 marks out of 200 in Hindi. In which of 
. these subjects. his performance was better? 

3. It is known that Sunita got 60% marks in History. If the aggregate (total) marks were 150, how 
many marks did she get in History? 

4. Aclass has 28 students. 100% of them went for a picnic. How many went for the picnic? 

'5. Inthe first test, Rajesh answered 6 out of 10 questions correctly. In the second test, he answered 
18 out of 25 questions correctly. By the use of per cent, determine whether Rajesh performed 
better or worse in the second test. 

6. A basket contained 300 oranges. 75 oranges were distributed ina class. What per cent were left 
in the basket? 

7. In a school, there are 600 students. 125 students went for a picnic. What per cent did not go for 
1he picnic? 
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8. A team won 12 matches out of 16. What per cent of the matches were lost by the team? 


9. The monthly income of a family is Rs 1600. Rs 500 are spent on food. Rs 200 on housing and 
Rs 150 on clothing. Express the total expenditure on food, housing and clothing in per cent. What 
per cent of the income is retained by the family for other purposes? 

10. Ram got Rs 25 on Diwali. He spent Rs 15 on crackers, Rs 4 on sweets and put the rest in the bank. 
What per cent of the money did Ram spend and what per cent did he save? 


11. There are 632 students in a school. 158 students come to school by school buses and 316 on 
bicycles. What per cent of the students come to school 
(i) by school buses? 
(ii) on bicycles? 


12. In India, in 1977, 14 women members of parliament (M.P.'s) were elected while in 1979, 26 
women M.P.'s were elected. Find the per cent increase in women M.P.'s from 1977 to 1979. 
[Hint: Increase for 14 women M.P''s is that of (26 — 14), i.e., 12 women M.P.'s.] 

13. A merchant buys goods worth Rs 3000. If from this amount he is allowed a deduction of 5%, what 
amount will he actually pay? 

1 ; i 

14. A company pays a bonus of 8 3% of the total yearly salary to each of its employees during a year. 
Determine the amount of bonus received by an employee whose monthly salary had been 
Rs 1000 for that year. i 
[Hint- Yearly salary of the employee = Rs 12000] 

15. A company charges 1% extra for packing an article for export. Find the packing charges for an 
article costing Rs 700. 


16. A team won 3 matches, lost 1 and 4 ended in a draw. What per cent of the matches did the team 
win? Lose? 


17. The approximate population of India in 1971 was 5480 lakhs and in 1981 was 6850 lakhs. Find 
the per cent increase in population from 1971 to 1981. 

*18. A drum contained 250 litres of kerosene.2 35 of the kerosene was lost through leakage. What 
per cent of the kerosene remained in the drum? 


Il. Profit and Loss 


The money a shopkeeper pays to buy certain goods is called his cost price (C.P.) 
and the money he receives by selling them is called his selling price (S.P.). Let us 
suppose a shopkeeper bt'ys sugar at Rs 600 per quintal and sells it for Rs 650 per 
quintal. The shopkeeper in this situation must be happy because he makes a profit of 
Rs 650 — Rs 600, i.e., Rs 50 per quintal. 


Businessmen earn their livelihood by means of their profits. Every businessman 
tries to sell his goods for a price higher than their cost price and thus earn profit. 
However, sometimes there arise circumstances like reduction of rates, disposing of 
old stock, etc. when he has to sell his goods for a price lower than their cost price. In 
such cases he bears a loss. : 


In view of the above, we have: 
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If S.P. > C.P., Profit = S.P. — C.P. 
If C.P. > S.P., Loss = C.P. — S.P. 
When the selling price is more than the cost price, we can also write: 
S.P. = C.P. + Profit 
C.P. = S.P. — Profit 
When the cost price is more than the selling price, we can also write: 
S.P. = C.P. — Loss 
C.P. = S.P. + Loss 
Often, a shopkeeper has to bear certain additional expenses such as labour, 
freight and those for the maintenance of his goods. These overhead charges become 
a part of his cost price. We, therefore, add such expenses, if there are any, to his cost 


price. The sum of the two (the exact cost price and the additional expenses) is 
considered to be the cost price (C.P.) of the goods for the shopkeeper. 


By convention, we always consider and calculate profit or loss on the cost price and 
never on the selling price. 
Example 8: A shopkeeper bought a table for Rs 210and sold itfor Rs 21 7. Find his 
profit or loss per cent. 


Solution: Since selling price is more than the cost price, the shopkeeper gets a 
profit. 
Profit ESpi.P. 
=Rs 217 —Rs 210 
-Rs7 


Since profit or loss is always considered on the cost price, we have: 
On Rs 210 the shopkeeper gets a profit of Rs 7. 
7 

210 


). 


On Re 1 the shopkeeper gets a profit of Rs ( 


7 
210 


On Rs 100 the shopkeeper gets a profit of Rs ( X 100), 


ie. Rs 35. 


Therefore, the shopkeeper gets 3 " 96 profit. 


Example 9: The cost price of an article fora shopkeeper is Rs 300. He wants to sell 
itat a profit of 1596. Find the selling price of the article. 


120 


Solution: 


Example 10: 


Solution : 


Example 11: 


Solution: 
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Profit of 1596 means that if the cost price is Rs 100, the selling priceis 
Rs (100 + 15), ie, Rs 115. 


When C.P. is Rs 100, S.P. is Rs 115. 


When C.P. is Rs 300, S.P. is Rs; _115 X 300 
100 
i.e. Rs 345. 


Therefore, the shopkeeper must sell the article for Rs 345. 


Shyam purchased an ink-bottle for Rs 4. He keptthe bottle for a month 
and then sold it to one of his friends for Rs 3.20. What per cent did he 
gain or lose? 


Here C.P. = Rs 4, S.P. = Rs 3.20 
i.e., C.P. > S.P. 
Thus, Shyam loses. 


Loss —CP.-SP. 
=Rs 4 -Rs 3.20 


= Rs 0.80 
On Rs 4.00 Shyam loses Rs 0.80. 
On Rs 100.00 Shyam loses oa paise, — (Why?) 


i.e., 2000 paise 
= Rs 20 
Hence, loss = 20% 


A cloth merchant sold 4 dozen sarees at Rs 75 each. His profit is Rs 96. 
Find the cost price of one saree. 


S.P. of 4 dozen (48) sarees = Rs (75 X 48) 
— Rs 3600 
Therefore, C.P. of 48 sarees 
= S.P. — Profit 
— Rs 3600 - Rs 96 
= Rs 3504 
Hence, C.P. of one saree — Rs (a 


=Rs 73 


. Dhiraj bou 


. Ramesh buys a pe 
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EXERCISE 10(iv) 


1. Find the profit or loss in each of the following cases: 


(i) C.P. = Rs 80, S.P. = Rs 84 
(ii) C.P. = Rs 475, S.P. = Rs 495 
(iii) C.P. = Rs 594.75, S.P. = Rs 588.25 
(iv) C.P. = Rs 12000, S.P. = Rs 11980.50 
(V) Initial cost price = Rs 500, additional expenses = Rs 6.25, S.P. = Rs 510 
(vi) Initial cost price — Rs 1000, additional expenses — Rs 10.50, S.P.= Rs 1005 


. Find the selling price in each of the following cases: 


(i) C.P. = Rs 75.20, Profit = Rs 2.95 
(ii) C.P. = Rs 175.20, Profit = Rs 8.75 
(iii) C.P. = Rs 779.80, Loss = Rs 12.95 
(iv) C.P. = Rs 28.50, Loss = Rs 3.90 
(v) Initial cost price = Rs 1200, additional expenses = Rs 7.50, Profit = Rs 11.50 
(vi) Initial cost price = Rs 8975.35, additional expenses = Rs 5.75, Loss = Rs 220 


. Find the cost price in each of the following cases: 


(i) S.P. = Rs 512, Profit = Rs 13 

(ii) S.P. = Rs 277, Loss = Rs 23 
(iii) S.P. = Rs 2729.85, Loss = Rs 310.75 
(iv) S.P. = Rs 45651.60, Profit = Rs 500 


. Find the profit or loss per cent if 


(i) C.P. = Rs 40, S.P. = Rs 42 

(ii) C.P, = Rs 95, S.P. = Rs 114 
(iii) Initial cost price = Rs 19.40, additional expenses = Rs 1.10, S.P. = Rs 24.60 
(iv) Initial cost price — Rs 145.30, additional expenses = Rs 4.70, S.P. = Rs 120.00 


. Copy and complete the blank cells of the following table. where applicable. If nothingis to be filled 
in a particular cell mark ' —" 


ght a cricket bat for Rs 83.50. Its cover cost him Rs 3.30. What must he sell the bat with 


cover for to make a profit of Rs 2.25? 
n for Rs 8.50. His expenses in selling it will be Rs 1.10. He wants to have a profit 
of Rs 2. For how much must he sell the pen? 
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8. Goverdhan purchased 20 dozen bananas for Rs 60. § dozen of the bananas wore rotten. At what 
price per dozen must ha sell the remaining bananas so that hers neither at à loss nor at a profit? 


8. A toy was purchased for Rs 6 and sold for Rs 7. Find the profit per cent 
10. A shopkeeper sold a toy pistol for Rs 6 and made a profit of 20% Find the cost price of the pistol 


11. A shopkeeper bought an almitah for Rs 850. The transportation charges were Rs 25. If he sold the 
aimirah for Rs 840. find his protit or loss por cont 

12. Sheela purchased a house for Rs 58970 and spent Rs 530 on its repairs. Atwhat price must she 
sell the house to make a profit of 6%? 

13, Ashoe-dealer paid Rs 94 for a pair of shoes He sold it at As 120 If his overhead expenses are Rs 2 
per pair, find his profit per cent 


14. Karim bought 4 dozen pencils at Rs 7.20 a dozen. He sold them for 65 paise each. Find his profit 
per cent 


*15 Om Prakash sold on ericle lor fh B52 at a tons of As 48 For what price must he have sold it to gain 
*16 TUNIS M hor weich cc RA SIA ote geri Re 12. For what price must she have sold it to gain 


17. Sudhakar Rao bought oranges at Rs 5 a dozen He was forced to sell them at a loss of 4%. Atwhat 
price per piece did he sell the oranges? 


*18. Ram purchased an article for Rs 40. sold it to Shyam at à gain of 5% Shyam. in turn, sold it to 
Mohan at a loss of 5% Find the cost price of Mohan 


M. Simple Interest 


If wa reside in a house owned by some one else. we pay some money called rentto 
the owner for the benefit of using his house After use, we vacate the house and return 
it back to the owner, Similarly, when we borrow some money from a lender or a bank 
or a finance company for a certain period of time, we have to pay, at the end, some 

money together with the borrowed money for the benefit of using his 

money. The amount of money borrowed is called the principal. The additional money, 

which we pay for the benefit of using the borrowed money. is called interest. The word 

‘interest is derived from the fact that the lender is interested to lend his money to a 

borrower to fetch some more money. Similarly when we put our money in a bank, the 
bank pays us some interest for the benefit of using our money. 


The interest is always paid according to an agreement which is in the form of a per 
cent of the principal for each year's use and is called the rate of interest. 


A note to the teacher: The teacher should clarify that interests are of two kinds—simple and 
compound. If we calculate the interest on the orginal principal for each year of its use, it is called 
simple interest. However, if every time a year s interest is added to the principal and the interest for 
the next year is thus calculated on the increased principal. it is called compound interest. Here we. 
are concerned with the simple interest only 


" 
"n 
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The total amount d nid Which we return to the lender at the end of the 


specified period of time, is called the amount. Thus. 
Amount * Principal * Interest 
Example 12: Meena borrows Rs 300 trom a friend. She agrees to pay it back after 


one year together with the interest of 5% per annum”. How much will 
the interest be? What amount will she pay back after one year? 


A note to the teacher: The teacher must explain thot interest of 5% per annum means the 
interest on Rs 100 for ! year is As 5. . 
Solution: The interest on Rs 100 for 1 year = Rs 5 


The interest on Rs 300 for 1 year = Rs (ra X 300 ) 
= Rs 15 


. Amount = Rs 300 + Rs 15 
= Rs 315 i 


Example 13 - Vivek lends Rs 700 at 5% per annum. How much interest will he get 
after 3 years? 
Solution : The interest on Rs 100 for 1 year = Rs & 


The interest on Re ! for ! year ou 


The interest on Rs 700 for 1 year = Ris ( ^os * 700 ) 


The interest on Rs 700 for 3 years = Re x 700 x3) 


X = As 105 
Note; We here seo that 5 P E 
Principal = Rs 700, Time = 3 years, Rate = 5% per year 
interest Rs (700X 3 X 6%, Le. tho product of the principal. rate per cent 
, and time (in years) 
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Therefore, 


Interest = Principal X Rate X Time 
Where ‘rate’ is a per cent per annum and ‘time’ is in years. 


Example 14: 


Solution : 


Example 15: 


Geeta borrowed Rs 1500 from a lender at 9% per annum simple 

interest for 5 years. What amount will she pay to the lender after the 

specified time? 

Here, principal = Rs 1500, rate = 9% per annum, time = 5 years 
Therefore, interest = Rs (1500 X 9% X 5) 


9 


= Rs (1500 X x 5) 
100 


=Rs 675 
Hence, amount = Rs 1500 + Rs 675 
=Rs 2175 
Neeru borrowed Rs 625 from Kareem at 12% per annum on 5 July, 


1981. Find the amount of money Neeru will pay to Kareem on 16 
September, 1983 to clear his dues. 


Anote to the teacher : The teacher must make it clear that while calculating the number of days 
for the purpose of calculating interest, we count the day (5 July, 1981 in Example 15) onwhich 


a sum of money is borrowed and we neglect the day (16 September, 1983 in Example 15) on 
which the amount is returned back. 


Solution: 


Let us first calculate the number of years for which Neeru made use of 
the borrowed money. 
5 July, 1981 to 4 July, 1983 (including 4 July, 1983) = 2 years 


Remaining number of days of July, 199832 31—42 27 
Number of days of August, 1983 = 31 
Number of days of September, 1983 = 15 (Why?) 


Total time = 2 years + (27 + 31 + 15) days 
= 2 years + 73 days 


= 2 years + i ears Why? 
eek 74 365 ' (Why?) 
= 2 eg. years 
E20 ears, i UA 
g years, -€., = Years 


Therefore, 


PER 
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Interest = (625 X 12% xan) 


a 12 1a 
= Rs (625 ETO ARTE ) 
= Rs 165 
Hence, Amount =Rs 625 + Rs 165 
= Rs 790 


EXERCISE 10(v) 
. Find the amount if 
(i) Principal = Rs 500, interest = Rs 15 
(ii) Principal = Rs 2372, interest = Rs 717.60 
. Find the interest if 


(i) Amount = Rs 132, principal = Rs 100 
(ii) Amount = Rs 2475.50, principal = Rs 2000 


. Find the principal if 
(i) Amount = Rs 535, interest = Rs 35 
(ii) Amount = Rs 3036.44, interest = Rs 236.44 
. Find the interest for 


(i) 2 years on Rs 1500 at 696 per annum. 
(ii) 3 years on Rs 2500 at 896 per annum. 
(iii) 9 years on Rs 3200 at 6% per annum. 
(iv) gt years on Rs 750 at 4% per annum. 
(v) 3 years 146 days on Rs 500 at 12% per annum. 
[Use 1 year = 365 days.) 
(vi) 3 years on Rs 1537.50 at 125% per annum. 


f ] 
- Charlie deposits Rs 520 in a bank. The bank pays interest at? 596 per annum. What amount can 


Charlie claim at the end of one year? 
1 


. Niraj Kumar borrows Rs 1750 for 1 7 Years at 996 per annum simple interest in order to pay for a 


garage. What will be the amount due from him at the end of the given period of time? 


. Suresh borrowed Rs 550 from Kailash at 896 per annum simple interest. He returned the amount 


after 6 months. How much did he return? 


. A man deposited Rs 7200 in a finance company. If the company pays interest at 1496 per year, 


determine the amount the man will get back after 5 years 4 months. 


1 
. Ganeshan borrowed Rs 1500 at 6% per annum. At the end of 45 years, he cleared his account by 


paying Rs 70 and a horse. Find the cost of the horse. 
1 


. Harish borrowed Rs 1050 from Sudhanshu on 8 October, 1962 at I7% per annum simple 


interest. How much money did he return to Sudhanshu on 3 March, 1963? 
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11. Neelam borrowed Rs 3650 from Ganesh 28 17 February, 1979 and returned the amount on 24 
September, 1981.If she para interest at 104% per annum, determine the amount she returned to 
. Ganesh. 


12. Nirmal deposited Rs 2000 in a bank on 1 January, 1980 when the rate of interest was 496 per 
annum. With effect from 2 March, 1980 the interest rate rose to 596 per annum. Find the interest 
credited to the account of Nirmal on 1 January, 1981. 


[Hint: The year 1980 contains 366 days.] 


UNIT XI 
RATIO PROPORTION AND VARIATION 


11.1 Ratio as a Form of Comparison 


We usually compare quantities either by difference or by 
the two situations given below: 
(i) Ram is 10 years old and Gopal is 12 years 
old. How do we compare their ages? We 
often say that Gopal is 12—10, i.e. 2 years 
older than Ram. Thus, we compare their 
ages by the difference in ages. 


division. Let us consider 


Here the difference in quantities (ages) 


is small. To compare them by division, 


therefore, seems unsound. That is, to Say Ren 
that Goapl s12 times as old as Ram does 


not seem proper. 
Ram Gopal 


e rate of 5 km per hour. He is driving his car at a speed of 60 km 
per hour. To compare the speeds we often say that the speed of the car is 60 * 5,18. 
12 times the speed of Mohan. Thus, we compare the speeds by division. 

Here, the difference in quantities (speeds) is large. To compare them by the 
difference seems unsound. That is, to say that the speed of car iS 55 km per hour more 
than that of Mohan does not seem much sound and reasonable. 

A situation, in which two quantities are compared by division, gives rise to à ratio. 


When we divide a number by another number, we Say that we are finding their 
ven above we Say that "the ratio of the speed of Mohan 


ratios. In the second situation gi t I I n 
to the speed of car is 5 to 60". We express this by writing symbolically as "5 : 60" or 


(ii) Mohan can walk at th 


sthe short form of the division symbol + and, therefore, 


5 d à 
"EON UE symbol’, in away. | 
stands for division. 


We read "5 : 60 as "five to sixty”. 


' i” A re a a a a ee aa 
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Let us now study the following examples 


Example 1: in the figure given here, find the ratio of the length of the pencil to that of 
the pin andthe ratio of the length of the pin to that of the pencil 


Solution: We see that the length of the pencil is 9 cm and that of the pin is 3 om, 
9 
Therefore, the ratio of the length of the pencil to that of the pin is or 9:3 and the 


3 
ratio of the length of the pin to that of the pencil "Sg 0(3:9 


Also. 9:3 ll ; 


3 ! 
$ R and 3 d ei 3 
1 Therefore, in Example 1 we can say that the ratio of the length of the pencil to that 


of the pin i$ 3: ! or that tho ratio of the length of the pin to that of the pencil is 1 : 3. 
These are the same ratios reduced to lowest terms. 


Note; A ratio is often expressed as a fraction usually reduced to lowest terms. We 
. . €ompute with ratios the way we compute with fractions 
7 Example 2: The area of a country is 2000000 square kilometres and the area of one of 
E js 500 square kilometres. Find the ratio of their areas. 
Solution: The ratio of the area of the country to that of the city 


2000000 
-2 : - 
= 2000000 : 500 
«2000 


! 
= 4000 ! 
The ratio of the area of the city t0 that of the country 
* 500 . 2000000 


s = } : 4000 (Why?) 


a. TN d^ PTS 


.— Solution: (i) Ratio of 20 minutes to an hour. ; 
2 U Mato of 20 minutes to 60 minutes ww 


C179. —9 S 
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Example 3: Find the ratio of As 3 to 90 p 


Solution: Rs 3 = 300 p 
yt Therefore, the ratio of Rs 3 to 90 p 
^e = 300 :90 


Example 4: Find the ratio ot 
(i) 20 minutes to an hour. 
(i) 6 hours to a day. å 
(ui) 250 grams to 2 kilograms. 


. 20 
coy 
on 
5 
=1 3 


w) Ratio of © hours to 4 day 
= Ratio of 6 hours 10 24 hours (why 
6 
UH 


A 
“a 
-14 
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(i) Ratio of 250 grams to 2 wilograms 
= Ratio of 250 grams to 2000 grams (Why?) 


= 250 
2006 


EXEROSE 119 

! from the accompanying figure find the rabo of 
DI iha height of Mohan to that of Ste 

1) the height of father 10 that of mother 
Fm) the hoighe of Saa to (hat of mother 

Ovi the haghe of Mohan to thet of lather 


2 homme mere Nt he 
dar "C 


te opw cio to Pat of me pongi 
$————— 

i We bonn 18 Irt of Phe tocrh Bruen 

Pe We ^ti te Pus of Pho panoi (CR 


oF ENa at he het at te oan irh tiii 


P TY " 
"M 


3/00 aadh Pa thinning, Garant ihe fate af ha. Heat Fut te the uada o ntt Memo 
we tae 


"t í 


i “pire sisteman oi tha iy of vos rots i td a Prepare 
nemo € forma à proportion 
o£ 


23469 oe 


. proportion conss of tena tne, For eemote. Y serga thy 
Vest. second. rd ond fourth terme of the propere T 293 €6 Metua 
aed «s aromas the second amd Pe mod rms 
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are called its means. 


Let us consider some proportions and observe the product of the extremes and 
that of the means for each of them. 


Proportion Product of extremes Product of means 
1:222:4 1X4=4 2xX2=4 
1:235 5 1X6=6 2X3=6 
2598919: 18 2X 18=36 3X 12=36 
4:9=16: 36 4X 36= 144 9X 16=144 


In each case we find that the product of the extremes is the sameas the product of 
the means. Hence, we conclude: 


In a proportion, 


2, 3, 4, 5 are not in proportion since 2 X 5, i.e., 10 is not equal to 3 X 4, i.e., 12. 
7, 8, 21, 24 are in proportion since 7 X 24, i.e,168 is equal to 8 X 21,i.e.,168. 
But the same four numbers in the order 7, 24, 8, 21 are not in proportion, (Why?) 


Example 5: Supply the missing numbers: 


()0"38:429:,.. 
(liy. 5... 225 40 
Solution: (0. 3:429... 


We find that the fourth term is missing. Since product of the extremes 
= product of the means. We get 


3 X fourth term = 4 x 9 


i.e., 3 times fourth term = 36 


Since multiplication and division are inverse Operations, we get the 
corresponding division fact as 


fourth term = 36 + 3 


=12 
i.e., the missing number is 12. 


(ii) 5:.. 225:40 
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Example 6: 
Solution: 


Example 7: 


Solution: 


Example 8: 


We find that the second term is missing. 
We have 


25 X second term = 5 X 40 
i.e., 25 times second term = 200 


. This gives second term = 200 + 25 = 8 


i.e., the missing number is 8. 
Rearrange 3, 7, 28, 12 to make a proportion. 


We know that 
product of the extremes = product of the means 


Also, 3 X 28 = 84 
and 7X 12 = 84 


Therefore, 3, 7, 12, 28 or 7, 3, 28, 12 or 7, 28, 3, 12,etc. are in 
proportion. 

Write down a proportion corresponding to 

22.8. 93 5 


LM E e 
a le elie 


We again:make use of the property ‘product of the extremes = product 


of means’ so that we keep the pair 4:7 either as extremes or às 


means. Thus, any one of the following represents the required 
proportion: 


c MOL AMA 9 ob ue E. 
4 8 "Mr 81.4777 7 
a79215.9 C SRL 
T1 8 7-4 Bis 7 
Cort Ad 15,329.39 
4 DEB: 7 T A elt Se 
52.3 15,8 23:3 
7 vi B.4 TT aa ae 


The ratio of the number of kilometres travelled by a car to the number 
of litres of petrol consumed is 16 : 2. If the car travels 40 km, how 
much petrol will it consume? 


A note to the teacher: The teacher should make it clear that here we are not comparing 
kilometres and litres but the number of kilometres and the number of litres 
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Solution: Obviously we have to find the fourth term of the proportion whose — 
first, second and third terms are 16, 2 and 40 respectively. (Why?) 
We use the property 
‘product of the extremes = product of the means’ 
We have 
16 times fourth term = 2 X 40 


Therefore, fourth term = (2 X 40) - 16 2 5 
Hence, the car will consume 5 litres of petrol. 


EXERCISE 11(ii) 
1. For each of the following, determine whether the four quantities in the given order are in 


proportion: 
() 2.3.4.5 (ii) 3, 6, 6, 12 
(ii) 4, 6, 8, 12 (iv 4,6,8, 10 
: 1 1 1 
(v) 3,2,48,2.3 (vi) DES 13. 27 
(vii) 60 p. 75 p, Re 1, Rs 1.15 (viii) 20cm, 1m, 3.51, 17.51 
(ix) 2 kg. 80 kg. 25 g. 625 g Ix) 650m, 1 km, 650 m, 1 km 
(xi) 200 ml, 2.5 I, Re 1, Rs 12.50 " 2 3 4 5 
WI CU n 2I SE 4s 
2. In each of the following rearrange the quantities so that each forms a proportion: 
ü 4.3,42.6 (ii) 10 p. 60 p. Rs 1.50, 25 p 
(iii) 11 kg, 13 kg, 130m, 110m (iv) 27.51, 26 p, Rs 1.30, 5.51 
(v) 1.2, 1.6, 2.4, 1.8 (vi) 0.16, 0.32, 0.60, 0.30 
wy 2,5 3 3 (viii) 88 cl, 1.5 kg, 11 cl, 12 kg 
937565. 8. 116 
2 5 15 2 1 
i) 15— . 1—, a, = (x) 0.32 m, 0.64m,1—,0.6 
lix) 5 i6 3 1 5 9 5 
: 1 1 1 8 n 5 
32 BS 4—. 3— >. b=, 
(xi) 3 5 45 35 (xii) 7 5s 36, 0.9 
3. Supply the missing terms: 
(059215. -12:4 (i). 8:122... :36 
(ii) 2:528:.. (iv) Rs4:.. 28cm: 12cm 
(V) .. : Rs 1.207 14 kg : 21 kg wi) .. 2132 14 
(vi) Rs 1.20: Rs 2=6kg: ... Er oa te 


(viii) 9cm:,. 237.51: 12.51 
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Das 


16. 


(ix) 1:828:.. (x) 6:66766:.. 

(xi) 3:332333:.. (xi) 1p:Re1=.. :1kg 
The ratio of which number to 12 is 1 : 2? 
The ratio of which number to 12 is 3 : 1? 
Write down a proportion for each of the following: 


(i) Erb ae (ii) 14% 16=7xX30 
n 1 1 1 X / ABL TP! a 
(ii) +X gq iM. —x*--—Xx-— 
ZB "q^ X 38 8:2 
(v) 0([2X0.920.3X 0.6 (vi) 16% 1.2=64x03 
Is it possible to complete a proportion for j 
(i) 3, 4, 5, 6? (ii) 2, 22, 222. 2222? 


Find the fourth term of the proportion whose first, second and third terms are respectively 
(i) 2.3.4 (ii) 2.4, 3.0. 4.8 

re d 1 1 

(iii) T7 4 3 (iv) 1 7 4.5, 7.2 

Theratio of the number of boys to that of girls in a class is 4 : 5. If there are 20 girls, find the 
number of boys in the class. 


Theratio of the number of oranges bought to the number of rupees spent is 8 : 2. How many 
oranges can be bought for Rs 5.50? 


There are 36 persons in a party. The ratio of the number of men to that of women is 5 : 4. How 
many are men? How many women? 


The ratio of the number of girls to that of boys in a family is 1 : 1. If the family has 6 children, how 
many are boys? How many girls? 


The ratio of the length of a field to its width is 3 : 2. Find its length if the width is 12 metres. 


The ratio of the number of boys to that of benches in a school is 4:1. Howmany benches does 
the school have if there are 300 boys? 

The ratio of the income and expenditure of a family is 7 : 6. Find the savings if the income is 
Rs 1400. 


An alloy (a mixture of two or more metals) contains copper and zinc in the ratio 7: 3. how much 
copper does the alloy contain if it contains 10.5 kg of zinc? 


11.3 Direct Variation 
We shall discuss the concept of direct variation by means of situations given 
below: 


A school requires to purchase a number of copies of mathematics textbook 
whose cost price is Rs 6. We can represent this information in a tabular form as 


given below: 
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Number of copies of the textbook Cost price (in rupees) 
1 6 
2 12 
3 18 
4 24 
5 30 


From the above table we note that 


(i) 
(i) 


(iii) 


The cost price increases in the same ratio as the number of copies 
purchased increases; 


the cost price decreases in the same ratio as the number of copies 
purchased decreases; 


the ratio of any entry in the first column to the corresponding entry in the 
second column remains the same, namely, 1 : 6. 


Il. Water is flowing out of a tap into a tanker at the rate of 3 litres per minute. If we 
want to determine the amount of water collected in the tanker at differenttimes, 
we can use the following table: 


Time (in minutes) Amount of water (in litres) 


AaAwWbhOD-N 
- 
N 


From the above table we again note that 


(i) 


(ii) 


(iii) 


the amount of water collected increases in the same ratio as the time (in 
minutes) increases; 


the amount of water collected decreases in the same ratio as the time (in 
minutes) decreases; 


the ratio of any entry in the first column to the corresponding entry in the 
second column remains the same, namely, 1 : 3 


In both the situations mentioned above, we say that one quantity varies directly as 
the other. In first, the cost price varies directly as the number of copies ofthe book. In 
second, the amount of water collected varies directly as the time. 


When two quantities are so related that if one increases the other increases in the 
same ratio or if one decreases the other decreases in the same ratio, then the two 
quantities are said to vary directly or that one quantity varies directly as the other. 
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11.4 Inverse Variation 


We shall now discuss the concept of inverse variation by means of situations given 
below: 


|. A labourer can dig a trench in 24 days. We assume that all labourers do the 
same amount of workin a particular time. If we want to determine the number of 
labourers needed to dig the same trench in different intervals of time, we can 
use the following table: 


Number of labourers Time taken to dig the trench (in days) 


1 24 

2 12 (Why?) 
3 8 

4 6 

6 4 

8 3 


From this table we note that 


(i) as the number of labourers increases, the time to dig the trench decreases 
and as the number of labourers decreases, the time to dig the trench 
increases. 


(ii) when the number of labourers is doubled, the time becomes half; when 
the number of labourers is thrice, the time becomes one third; and so on. 
In other words, if the number of labourers increases in the ratio 1 : 2, the 
time to dig the trench decreases in the ratio 2:1; and so on. The ratios 
1:2 and 2 : 1 are called inverse ratios. 


Therefore, we can say that when the number of labourers increases in a 
ratio, the time to dig the trench decreases in inverse ratio and vice-versa. 


(iii) the product of any entry in the first column and the corresponding entry in 
the second column remains the same, namely, 24. 


ll. 36 horses can consume a certain stock of hay in one day. If we want to 
determine the number of horses which can be fed by the same stock of hay for 
different number of days, we can use the following table: 


Number of horses Number of days for the stock of hay to last 


36 
18 
9 
12 
6 
4 
2 1 


[oo «oM o» M dv EE N-> 
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From this table we again note that 


(i) as the number of horses decreases, the number of days for the stock of 
` hay to last increases in the inverse ratio; 


(ii) as the number of horses increases, the number of days for the stock of hay 
to last decreases in the inverse ratio; 


(iii) the product of any entry in the first column and the corresponding entry in 
the second column remains the same, namely, 36. 


When two quantities are so related that if one increases, the other decreases in the 
inverse ratio and if one decreases, the other increases in the inverse ratio, then the two 
quantities are said to vary inversely or that one quantity varies inversely as the other. 


11.5 Unitary Method 


When we wantto solve problems involving situations like the ones given above in 
sections 11.3. and 11.4, we often use unitary method. In this method, we find the value 
of one quantity from the given ones and then find the value of the required number of 
quantities, 


As it is clear from the above situations, in-case of direct variation, the value of a 
quantity (i.e., a unit) is obtained by division and incase of inverse variation the value of 
a unit is obtained by multiplication. Then, the value of the desired number of units is 
obtained by the process Opposite to that used in finding the value of the unit. To 
understand the method more clearly let us consider the following examples: 


Example 9: Four tickets for a movie cost Rs 19.20. Find the cost of 7 tickets. 


Solution: We note that as the number of tickets increases the cost increases in 
the same ratio. In other words the problem relates to direct variation. 


Cost of 4 tickets = Rs 19.20 
Cost of 1 ticket = Rs 19.20 + 4 = Rs 4.80 
Cost of 7 tickets = Rs 4.80 X 7 = Rs 33.60 


Example 10: Krishan buys 3 kilograms of sugar for Rs 21. Sita Spends, at the same 
rate, Rs 35 for sugar. How much Sugar does Sita buy? 


Solution: The problem is again on direct variation. (Why?) 
Rs 21 are required for 3 kg of sugar. 


Re 1 is required for A kg of sugar. (Why?) 


Rs 35 are required for X 35) kg of sugar, i.e., for 5 kg of sugar. 


Therefore, Sita buys 5 kg of sugar. 
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Example 11: 21 workers can build a wall in 25 days. How many days will 35 workers 
take to build the same wall? 
Solution: The problem is obviously on inverse variation. (Why?) 
21 workers build the wall in 25 days. 
1 worker will build the wall in (25 X 21) days. 
35 workers will build the wall in (25 X 21) + 35 days 
ie., 15 days. 


Example 12: A certain stock of wheat lasts 120 days if each person is given 225 
grams of ration per day. How long will the same stock of wheat last if 
each person's ration is increased to 250 grams per day? 


Solution: We note that as each person consumes more ration, the stock of wheat 
will last for a shorter duration. Therefore, the problem is on inverse 
variation, 

If the consumption is 225 g per person, the stock lasts for 120 days. 
If the consumption is 1 g per person, the stock will last for (120x225) 
days. 

If the consumption is 250 g per person, the stock will last for 
120x225 


250 days, i.e., 108 days, 


EXERCISE 11 (iii) 
1. Foreachofthe following tables, determine whether the two quantities vary directly or inversely: 


2. Fill in the blanks: 
(i) The height to which a hydrogen balloon rises in the air varies directly as time. 
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Time (in minutes) J 3 | Bs 25] 


Height (in.metres) A Be ker 26 | 84 


(ii) The distance travelled by a car varies directly as the quantity of petrol consumed. 


Distance travelled (in kilometres) 19 Us 27.5. | os 931 


Petrol consumed (in litres) 2 3 T 50 


(iii) To complete a work, the number of days required varies inversely as the number of 
persons employed. 


Number of days required | 8 Tn | 18 | 24 


36 | 4 | Jg c 


The price of 3 metres of cloth is Rs 79.50. Prepare a table from which the price of 4 metres, 
7 metres, 15 metres and 20 metres of cloth can be read. Assume that the price varies directly as 
the length of the cloth. 


A machine manufactures 24 parts in 6 hours. How many parts will it manufacture in 24 hours? 


Is 


Number of persons to be employed | ^ 


Find the height of a tree whose shadow is 15 metres long when the shadow of a metre rod is 
75 cm. 


The amount of extension in a spring balance 
varies directly as the weight on the hook. If a 
weight of 170 g produces an extension of 
3.2 cm, what extension will be produced by a 
weight of 153 g? 


170 g 


If a family of 4 consumes 52 kg of cereals in a month, find the quantity of cereals required fora 
family of 5. 


Fifteen envelopes cost Rs 7.50. How many envelopes can be bought for Rs 70? 


The circumference of a circle varies directly as the diameter. If the circumference of a circle of 
diameter 56 cm is 176 cm, find the circumference of a circle whose diameter is 84 cm. 


gain 
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10. The cost of 5 aerograms is Rs 13.50. Find the cost of 17 aerograms. 
11. Adealer pays Rs 960.50 for 17 chairs. Find the number of chairs the dealer can buy for Rs 5650. 
12. The cost of 10 kg of sugar is Rs 72. Find the cost of 14 kg of sugar. 


13. Atourist taxi is travelling from Hyderabad to Bombay (a distance of 800 km) with an average 
speed of 150 km in 3 hours. Find the ratio of the distance covered (in km) to the time (in hours). 
How long will it take to cover a distance of 360 km? What distance will the taxi cover in 2 hours 
30 minutes? 


14. 25 persons can cut the grass of a field in 6 days. Deteuninethe number of days required for 15 
persons to cut the grass of the same field. 


15. 56 workers can reap a field in 8 days. How many more workers should be engaged to get the 
field reaped in 7 days? 


16. 14 pumps of equal power can fill a tank in 6 days. How many more pumps of the same power 
are required to fill the tank in 4 days? 


17. Astock of sugar lasts for 43 months if each member is given 900 grams of sugar per month. 
For how many months will the stock last if the sugar quota of each individual is reduced by 50 
grams? 

[Assume that there is no increase in population.] 


UNIT XII 
BAR GRAPHS 


12.1 Introduction 

.In Class IV, we learnt how to read pictographs of certain informations like rainfalls, 
populations, agricultural and industrial products, etc. Let us consider the following 
example: 


Example 1: On a sunny day in the month of August, the following was the attendance 
in various sections of Class V of a certain school of Delhi: 


palele| 


Number of students present 


The following pictograph represents the above information: 
Attendance of Class V Students 


A ARERR $ =4 students, 


PETI 
| 


E 
: 
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Obviously information through pictographs is time consuming and it is difficult for 
8 common man to draw picture symbols to construct a pictograph. 

Because of these shortcomings we draw bars instead of picture symbols to 
represent a given information. A bar is a shaded or a coloured rectangle drawn for the 
purpose of representing some information on a given scale. Graphs in which bars are 
used to represent various informations are called bar graphs. 

Bar graphs are usually seen in news papers, magazines, etc. Bar graphs represent 
numerical facts in such a way that we can grasp them quickly, easily and clearly. We 
can follow and memorize at least the essential characteristics of a given information 
by a simple cursory glance over the bar graph. 

The information of Example 1 has been represented by a bar graph in the following 
figure: 

Attendance of Class V Students 
Scale;- | cm represents 10 students 


SECTIONS 


10 20 30 40 50 


NUMBER OF STUDENTS 


Here, the length of each bar represents the number of students present in the 
corresponding section of the class. We obviously see that bar graphs are easier to draw 
when compared to pictographs. In this unit, we shall learn to read and draw bar graphs. 


12.2 To Draw Bar Graphs 

To draw a bar graph, we first draw two lines that are perpendicular to each other. 
Starting from their point of intersection, along one we mark one type of information 
and along the other the corresponding information of the other type. For instance, in 
Example 1 we have marked sections along one line and the number of students along 
the other. Next we draw horizontal or vertical bars of equal width. These bars are 
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drawn in proportion to the number of items to be represented. Finally, we shade or 
colour the bars. 


While drawing bar graphs, we keep in mind the following points: 
1. Title of the graph must be clearly written on the top of the graph. 


2. A scale which is convenient to represent the whole of information must be 
clearly marked. For example, in Example 1, we have taken 1 cm to represent 10 
children and drawn the graph accordingly. 


3. The ends of the bars must be kept in horizontal or vertical line through the 
numerical figure it represents. Obviously, if the bars are drawn horizontal, their 
ends will be vertical and if the bars are drawn vertical, their ends will be 
horizontal. 


4. The widths of all the bars must be the same. 


5. Bars should be drawn at equal distances and should be shaded or coloured so 
that the bar graph looks attractive. 


Let us now draw a vertical bar grap (containing vertical bars) for Example 1. 
Attendance of Class V Students 


Scale:— 1 cm represents 10 students. 


NUMBER OF STUDENTS 


SECTIONS 


| A note tothe teacher: The teacher may pointoutthat generally vertical bar graphsare preferred 
to draw. 


Example 2: During a particular week, between 8 a.m. and 9 a.m., the number of 
cars passing through a certain road-crossing was as follows: 


SS eT NM UMP us £z 


BAR GRAPHS 


Sunday 
Monday 
Tuesday 


Wednesday : 


Thursday 
Friday 
Saturday 
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Draw a bar graph to represent this information. 


Solution: 


We draw two lines perpendicular to each other. Along horizontal line 
we mark the names of days at equal distances and along the vertical 
line we mark the number of cars passing through the road-crossing. 
While marking number of cars, we take into consideration that cm 
represents 10 cars. 


We then draw the graph as follows: 


Number of Cars Passing through the Road-crossing During the Week 
Scale:— 1 cm represents 10 cars. ; 


Examples 3: 


160 
140 
1204 
100 
80 
60: 
40 
20 


NUMBER OF CARS 


Aepuns E: 
AepuolA 
Aepsen, 
Aepsinu| E 
Aepud 
Aepinies 


Í 
i 


DRAN ENO 


The approximate production of food grain in India for the years 1967-72 


was as given below: 
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Year Approximate production 
(in million tons) 
1967-68 495 
1968-69 Sis 
1969-70 100 
1970-71 110 
1971-72 105 


Draw a bar graph to represent this information. 
[1 million = 1000000] 


Solution: We use the scale 1 cm representing 10 million tons and draw the 
required bar graph as follows: 


Approximate Production (in Million Tons) of Food Grains in India 


Scale:— 1 cm represents 10 millions. 


. Approximate Production (In Million Tons) 


1967.68 1968-69 1969-70 1970. 


York A Ras 


Example 4: The following bar graph shows different number of students of Class V ofa 
certain school playing various games: 
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Number of Students of Class V Playing Various Games 
Scale:— 1 cm represents 10 students. 


NUMBER OF STUDENTS 


poop up 
3 
GAMES 


Read the bar graph and answer the following: 


(i) What different games are played by the students of Class V? 
(ii) Which game is liked most? 
(ili) Which game is liked least? 
(iv) How many students of Class V play 


Foot ball? Hockey? Badminton? 
Solution: (i) The following games are played by the students of Class V 
| Badminton, Hockey, Football, Carrom, Cricket 
(ii) Cricket 
(iii) Carrom 
(iv) 15, 25, 20 
EXERCISE 12 


1. The number of teachers in various subjects in a particular school is given below: 
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‘Subject - Number of teachers 
Language J. 
Craft 1 
Mathematics 5 
Science 3 
Social studies 2 
Draw a-bar graph to represent the above information. 
2. The following table gives the approximate crop area of some States of India in the year 1971: 
State Approximate Crop area 
(in million hectares) 
Andhra Pradesh 12 
Assam 3 
Haryana 4 
Madhya Pradesh 20 
Uttar Pradesh 22 
Draw a bar graph to represent the above information. 
[1 hectare = 1 square hectometre] 
3. The income (in Indian rupees) per head of some countries during the year 1954-55 was as 
follows: 
Pakistan. 4 220. 
India ` 270 
Indonesia x 320 
Burma 310 
Srilanka 450 
Malaya 810 
Draw a bar graph to represent the above information. 
[Hint: Use scale 1 cm representing Rs 100] 
4. The following table gives the approximate population per square kilometre of some countries 
in the year 1969: E 
Country Approximate population 
per square kilometre 
Belgium 320 
U.K. 230 
Japan 280 
West Germany 240 
Draw a bar graph to represent this information 
5. The approximate number of post offices in India in the various years was as follows: 
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Year Approximate number of post 
offices 

1951 5500 

1961 7500 

1971 10,000 

1975 11,500 

1976 12,000 


Represent the above information by a bar graph 


[Hint: Use scale 1 cm representing 1000 post offices. There is no need of considering a scale . 
for years as we have to draw bars at equal distances.] 


6. Read the following bar graph and answer the following questions: 


Weekly Sale of Ice-creams of a School Canteen 


Scale:- 1 cm represents 100 Ice-Creams. 


NUMBER OF ICE-C REAMS 
3 
o 


aba 

Ea. 
eI E Tea 

a e E A T ie pl, a 

BOSE S 
c 

Di A Ve UT 


(i) On which day maximum number of ice-creams were sold? 
(ii) On which day minimum number of ice-creams were sold? 
(iii) How many ice-creams were sold on Wednesday? 


(iv) How many ice-creams, in all, were sold during the whole week? 
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7. The following bar graph shows the monthly expenses incurred by the family of Ramesh on 
various items: 


^ 
p Monthly Expenses (in rupees) of the Family of Ramesh on Various Items 


Scale:.- 1 cm represents Rs 100 


Others 


” Education 
! = Conveyance 
Clothing 
BR Food 
7 Housing 
100 200 300 400 500 
EXPENSES (in rupees) 
On which item largest amount of money is spent? ^ 


On which item least amount of money is spent? 

‘How much money is spent on housing per month? 

How much money is spent on clothing per month? 

Find the total monthly expenses of the family of Ramesh 


AA (ii) 
and 9 


18, (i) 7 
21. 366 
d 


(^) 70007 


j 90909 
rty, thousand fifteen — (ii) Ten thousand one hundred twanty T5 i- 
enty-seven th 1 


iind fifty HE. 
(ii) 40044 . 


. 48999, 49925, 60531, 52130: 
60066, 60606, 66006. 66606 


, 78908, 78809, 78199, 77777 
5880. 5800, 6088, 5008 

(i) 50900 

AW) 97999 


(v) 34416 


1, 2, 4, B, 16, 32, 64 


1,2. 4, 5. 10, 20. 25, 50, 100 16. By testing the divisibility of the number. 


Brain 
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27. (i) 11.62 (i) 4445 (i) 54.53 


28. 963.8 29. 25 days 31. (i) Acute (ii) Obtuse (iii) Obtuse (iv) Right 
cin = 36. (i) Scalene (ii) Isosceles (iii) Equilateral (iv) Acute (v) Right (vi) Obtuse 
37. (i), (ivl. (vi) (vii) and (ix) 
.— 88. (i) 105kg'525g (ii) 1582 kg 875 g 
: 39. 203.82 sq. m, 57.40 m 40. Rs 311.25 
41. 6hours 42. (i) Section E (i) Section C 
(ii) 79 students 453. A SEO 11:99:11, 13; 7, 7 


(ii) 10; 10, 12; 10, 12, 14, 7, 8 


EXERCISE 2(i) 
1. (i) 72058564 (à) 90710203 (ii) 30007007 
(iv) 10098076 (v) 2929029 (vi) 50000005 
2. (i) One crore forty-three lakh forty-five thousand eight hundred seventy six (ii) Nine crore 
ninety lakh five thousand sixty seven (iii) Six crore sixty-six lakh sixty-six thousand six hundred 


zd sixty six (iv) Four crore three thousand two hundred one (v) Five crore sixty thousand 

o» sixty (vi) Seven crore seventy 3.(i) 9999997, 9999999, 10000001. 10000003 

: (i) 4009998. 4010000, 4010002 4. (i) 6009909, 6010009, 6010109, 6010209 
(i) 99985. 100085. 100185. 100285. 100385. 100485 5. (i) 7439215, 7440215, 
7441215, 7442215, 7443215 (ii) 16999075, 17000075, 17001075, 17002075 


10000004, 10000001, 9999998, 9999995 

901999 8 9999000 9.4999500 10. 90000 
11. (i) 300000 + 40000 + 8000 + 600+ 70 * 5 

(ii) 4 7000000 + 5000 + 1 
12. 99999999 13. 1000000 


14. Forty crore thirty-seven lakh eighty-nine thousand five hundred sixty one 
()) 987654310 (ii) 103456789 


15. 9999987 16, 1000002 
EXERCISE 2(ii) 


MENU (i) > [Uf] Seeman) Hos wo vi) = 
2. (i) 235694« 356942 < 423569 < 569423 < 694235 
(ii) 84036 « 888888 < 900000 < 1000000 < 30006812 
(n) 10000111 < 10010011 < 10101010< 11001100 < 11010010 


3. (i) 8963570» 8936750 > 8935706 > 8935076 > 8930576 
(i) -52186307 > 36604518 > 10004008 > 9876000 9863827 
(ii) 2222020 2220202 > 2220022 > 2202022» 2200222 


(i) 70000001 (ii) 9000000 5. 49999999 
6. (i 9000000 (ii) 90000000 


ANSWERS 


13. 


14. 


qos 


EXERCISE 2(iii) 
(i) 12408958 (ii) 69543233 (iii) 135353534 (iv) 18043499 
(x dAHTOBBPZ 
(i) 391468 (i) 67574737 
T 99777 T 2717079 
491245 70291816 


(i) 788688 (ii) 8138781 (ii) 61124066 (iv) O (v) 40000001 
(vi) 9222223 4. 39425000 5. 26880 


13552843 7. 1535352 


(i) 69482500 (ii) 894576000 (ii) 42186300 

(iv) 694320800 (v) 20465800 (vi) 69412800 

(i) 9218750 (ii) 242352916 (i) 15406872 (iv) 170463000 
(v) 12630000 (vi) 25250625 


(i) 225122625 (ii) 9278088768 


(i) 41203498 (ii) 2639000 (ili) O (iv) 5064966 
(v) 413600 (vi) 665600 

(i) 63841, remainder 507 (ii) 4175, remainder O 

(iii) 6184, remainder 30 (iv) 5120, remainder 78 

(v) 512, remainder 78 (vi) 100, remainder 4 

(i) 21462, remainder 306 (i) 2612; remainder 1121 

(iii) 8268, remainder 328 (iv) 9009, remainder 7 

(v) - 101, remaider 3530 (vi) 1, remainder O 

(i) 0 (il) 94125807 (iii) 7300654 (iv) 1 (v) 973281 
(vi) 84236150000 (vi) 3003 (viii) 64 

(ix) 88690 (x) 87507 (xi) O (xii) O 

230698631 16. 68885 votes 17. 279688 candidates 
1033950 screws 19. Rs 9781875 20. Rs 91551450 


144000 km 22. 4536000 litres 23. Rs768000 


EXERCISE 2(iv) 
(i) 11 (ii) 17 (i) 63 (iv) 1156 (v) 261 (vi) 2330 (vii) 91 
(viii) 409 (ix) 10020 (x) 9879 (xi) 7444 (xii) 1002948 


(i) vi (D) XIX. — (iu) XXXVI (v) XLV — (v) LXIX — (v) CXXVII 5 
(vii) CDXLV — (vii) Vi (ix) VIIDCVIN — (x) VII (xi) LXVIICCX (xii) G 


(i), (iit), (iv), (viti) and (x) 
EXERCISE 2(v) 
[NC] (ii) 6 (iii) 7 (iv) 5 (v) 13 (vi) 25 (vii) 8 (vin) 31 
(ix) 21 KITS (xi) 23 (xii) 30 
(i) 100 (ii) 1100 (i) 10111 (iv) 1110 (v) 1000100 (vi) 10011 
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(vii) 100001 (viii) 101000 (ix) 11101 (x) 110100 (xi) 1000110 
(xii) 1010101 


100,4 4. 1111,15 
EXERCISE 3(i) 


(i) Yes (ii) No (ii) No (iv) Yes (v) No (vi) Yes (vii) Yes 
(vii) No (ix) Yes (x) Yes (xi) No (xi) Yes 


a 
Au 2. Yes, yes 3. By testing the divisibility of the number by both band 9 4. No  5.Yes, yes 
re ' 6. Yes 
7. Yes 8.No 9. 156000 and 156500  10.(ii), (iv), (v), (vi) 
EXERCISE 3(ii) 


Io 995.9 24 127b. *25- $6,528 — 7c119- 8:237 9. 3-10. 9 


; a E r5 ter 87-14. 36-— 15. 18- 18:535. 172338: 19. 55 
ei 19. 58 20. 747 


EXERCISE 3(iii) 


t {i} 60 (i) 48 (i) 60 (iv) 1680 (v) 1470 (vi) 1620 (vii) 4620 
(viii) 6480 (ix) 6384 (x) 9240 (xi) 120 (xii) 144 


; 3. (i) s tii) 2 (ii) 5 (iv) 
i; D i 5 ii 5. iii 18 iv 10 
5 1 4 12 3 6 a 5 
4. (T6. jij) 2. zm. d 
Na 152.182.718 30- 30 30° 30 
y !— tj 6 35 117 104 (iv) 90 32 35 140 


j Ma 130." Jao, "ago. S DEMEO UU 80 Seago” 180 
B. 10 6 56 7. 1628 8 No 
| EXERCISE 3(iv) 


E01. 120° 2. 960 3. 28. 4. 238 5.17 ..6. 99960 .7. 75 cm - 8. 5460 
2550198, 77-m;15 cm 10. 4m.50-cm 11. 336 12. 40m 32 cm 13. 5500 m 


7 14. 605 15. 3780kg 16. 20 days, Rs7 17. 69m 30cm 18. 5kg 
2 EXERCISE 4(i) 
1 (i) 2 : (ii) 5 iii i 7 
- 3 ii (i) 3 (iv) bv (v) 10 
: 1 = - : 8 11 
(vi) 66— (vii) 36 i) 200 Deas = 
2 (viii) H (x) 2 T 


(xi) 184 (xii) 400 
: 1 E 2 rod 
pA (i) E (ii) O (ii) 1 (iv) 8 v) O (vi) = 


3 2 RUNS ceri F 4 
(vii) 4, ri (viii) ag (ix) 15 (x) * (xi) 4 (xii) x 


(e 


a 46 - o E 


i 
Sn. Ria 100 


viii) 264 


^ Peele 27 : 1 r 
. 15 (iii) 1— = 
D 18 (iii) Urs di) Le (v) "s dei 19 wi 21 j 
Fh ant 11 i : 
(qx) O (x) 350 E 7 (xii) $67 i 
Gi EXERCISE 4lii) eas 
(i) 3.No ii) L.Yes (iv) 82ġ.No W) 24 . No ww) Yes 
eT T MET RI ea e AE" 
e (ii) 7 (iii) r1 (iv) 3 (v) $ ~ (vi) 1 
z ene e xd es 1 Ps) 
n $ (ii) iz (M Er. Miss 
Xs) Uc 4 j 1 base E 
(viii) is (ix) 28 (x) * (xi) 125 (xii) 6z 
(Less. 6. Greater 
Ries ir. YS Odie 8 
(ii) 14 (iii) T (iv) 3 (v) T (vi) T 
3 Est {at ACE 
o zy (viii) 3 (ix) T ( 1= (x) a 
pec ba: a (xii) 2 (xiv) 3399 ay er SB 
ar j 98 
D E : fiv 
(xvii) 3 (xvii) 2 (xx) Tae (xx) 1— xxi) > 
5 3 
EXERCISE 4(iii) 
1 1 1 


: Orth qe 200 qois o 


HESS C 6 
& 21& 517.518 17 


106 


4840 ee 


fale 
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E EXERCISE 4 (iv) 
2. 771 3, R548 4. 5100 km 5. 52 
: 3 1 
3. 4 gg m 8. 63 9. 65 km per hour 10. er m 


11. 2212, 3318 12. 20000, 80000 13. 4501 


D ud T m. 16, 60. 10 kg 16. 26 minutes 


27 
EXERCISE 5(i) 


(i) Twenty four point two seven or twenty four and twenty-seven hundredths (ii) Three hundred 
two and eighty-seven thousandths (iii) Two thousand seven hundred and one-hundred-nine 
thousandths 


(i) 0.37 (ii) 0.037 (ii) 1040.005 
(i) 35.8 (ii) 798.52 (ii) 63.418 


ri 1 
i) 70000 + 800 + 30 + 5 + —— 
(i) [9] 0 100 


Eon 2 + EL 
10 100 1000 


9 2 7 
ii + +5 +.—— papt 
(i) 1000 + 200 +5 "3060 (iv) 10 * 100 
8 6 3 6 
Vv) — + — + —— m — S 
10 100 1000 100 -1000 
/B. (i) 0.53. 3.05. 3.65, 4.23, 4.32, 5.03 
(ii) 0.009, 0.90, 0.99, 9.009, 9.09 
(iii) 0.001, 0.01, 0.10. 1.001, 1.01 
. (i 91.544 (i) 25.677 (il) 83.525 (iv) 6.236 (v) 109.329 
(vi) 41.193 
(i) 1.58 (i) 0.27 tii) 0.09 (iv) 8.067 (v) 7.028 (vi) 399.996 
996.426 9. 0.431 10. 1000.12 
EXERCISE 5(ii) 
6 3 ae 7 5 8 ^. 2 
— + — (i) — +— + — (i) 1-4 — 


10 100 10 100 1000 10 


ANSWERS 157 
6 8 9 1 
(iv) 60+ 7*4 — + —— i 1 
106 1000 (v) 700 + 90 + 1608 (v) 1000 + 10 
2. (i) (ii Fs iio ae e 
25 200 5 2 
3 3 4 7 11 
v 3— (vii) 70— i ERUNT e 
(vi) B (vii) 5 (vii) 77 m (ix) Loe 
111 999 9 
x 4—— —— — 
(x) 250 (xi) 1000 (x) 999 TUS 
3. (i) 0.2 (ii) 0.4 (ii) 0.375 (iv) 1.5 (v) 2.25 (vi) 5.25 (vii) 16.2 
(vi) 0.08 (ix) 3.32 (x) 4.05 (x) 6.325 (xii) 7.14 (xiii) 0.008 (xiv) 3.504 
(xv) 40.975 
EXERCISE (iii) 
1-upr23 115 (ii) 108.696 (iii) 340.74 (iv) 631.44 (v) 124.56 (vi) 190.701 
(vil) 713.26 (viii) 538.65 (ix) 2585.891 (x) 0.54 (xi) 0.72 (xii) 246.928 
2. (i) 4 (ii) 0.4 (iii) 0.04 (iv) 2.9 (v) 29 (vi) 0.29 (vii) 32.3 (viii) 5606 
(ix) 3280 (x) 7650 (xi) 8972400 (xii) 69080 
3.51.4 (0 514 (ii) 5140 (iii) 51400 (iv) 5.14 (v) 5.14 (vi) 0.514 
4. (i) 1.44 (ii) 6 (iii) 138.776 (iv) 180.81 (v) 5.882 (vi) O 
(vii) 1.221 (viii) 52.4 (ix) 0.343 (x) 33.75 (xi) 160.4 (xii) 32 
5. (i) 10 (ii) 100 (ii) 1000 (iv) 6.432 (v) 10 (vi) 0.24 (vii) 10 
(viii) 5.8 (ix) 720 (x) 0.027 (xi) 930 (xii) 4.58 
EXERCISE 5(iv) 
Vainio (ii) 1.37 (iii) 1.6 (iv) 0.51 (v) 9.05 (vi) 4.25 (vii) 0.27 
(viii) 4.19 (ix) 53.7 (x) 4.96 (xi) 2.27 (xii) 5.12 (xui) 13.1 (xiv) 9 . 
(xv) 121 (xvi) 500 (xvii) 11320 (xviii) 6696 — (xix) 122700 (xx) 13.3 
(xxi) 2.56 (xxii) 0.9 (xxiii) 0.3 (xxiv) 0.4 
2 ti). 13.05 (ii) 2.57 (ili) 0.06 (iv) 0.352 (v) 1.644 (vi) 200.151 
(vii) 0.626 (viii) 42.178 (ix) 0.007 (x) 0.007 (xi) 0.001 (xii) 0.009 
3715:27 (i) 1.527 (ii) 152.7 (ii) 1527 
4. (i) 132.78 (ii) 423.4 (iii) 0.712 (iv) 0.081 (v) 0.03 (vi) 0.75 
5. (i) 2.25 (ii) 1.11 (ii) 8 (iv) 10 (v) 87.5 (vi) 29.28 
EXERCISE 5(v) 
1. (i) 2300 g (ii) 4500 ml (iii) 135 cm (iv) 25.18m (v) 2.35 kg (vi) 67.29 | 
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— Mii) -11.5 quintals (viii) 0.75 tons 


— 2. 18.6 cm 3. 60.25 runs 4. 19.8runs 5. 13sq.cm 6. 396m 7. (i) 74.58 km 
(ii) 298.32 km 8. (i) 0.865 kg (i) 21.625 kg 9.0.25 | 10. (i) 243 km 
(ii) 324 km 11. (i) 35.05. kg (ii) 280.4 kg 12. (i) 0.285 | (ii) 0.456 | 
13. (i) 216.96 kg (ii) 271.2 kg 14.27 | 15. 338.25 g 16. Rs 4.80 
17. (i) Rs 18.95 (ii) Rs 11.05 


EXERCISE 6 
1:10) 29° = (ii 110° - (i) 11.6. (iv) Am (v) E (vi) 738 
vil) O. vii 34 (ix) 4 ae irae x) 72 (xii) 3.9 
; 2.0) BX(2-3)  () 124(7-4) (i) 2X(549)-8 -(v) 40+ ((9-6)4-1] 
() 2x (19—6)— 1} (vi) {(50-5) +2} = ((4X5)— 1) 


3. (i) 40 (i) 29 (iii) O (iv) 266664 (v) 11 (vi) 0.84 (vii) 8.4 (vii) 87 
(ix) 119 (x) 71 (xi) 80 (xii) 25.5 (xiii) 24 p 68 (xv) 33 


(xvi) 123.76 (xvii) 151.152 (xviii) E (xix) e (xx) 142 


EXERCISE 7(i) 


1. (i) Acute (ii) Obtuse (iii) Obtuse (iv) Right (v) Straight (vi) Acute 
2. (i) Acute (ii) Obtuse (iii) Right (iv) Obtuse (v) Straight (vi) Acute 
4. (i) D. E (ii) F, G (iii) A, H, B, C 
: 9. (i) 50° (ii) 35° (iii) 28° 
10. (i) 20° (ii) 150° (iii) 44° 11. No. 12. No. 
13. (i) No (ii) No (iii) Yes 
14. (i). c and f are supplementary angles (ii) a. b, and d, e, are pairs of complementary 


angles. (iii) c and f are vertically opposite angles. 
15. 45° 16. 90° 17. (ii) 


EXERCISE 7(ii) 


= 4. Yes 5. Yes 6. Yes 7. Infinite, one 8. Yes 11. Yes 


EXERCISE 8(i) 


Te 70* Pa (i) go° (ii) Right (ii) 909 3. No 4. No b es (i). No 
(iii) Yes (iv) No (v) No (vi) No 6. 100°, 80° 7. Yes 10. 30° 


EXERCISE 8(ii) 


as 1. (i) A, B, U, C, D (ii) P, R (i) OTS 2,100° 3 (i) No (ii) No (iii) Yes 
eT 4. Yes 5. No 
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7. All angles are right and the diagonals are equal. 

8. All sides are equal and the diagonals are the right bisectors of each other. 
10. Yes, yes 11. (i) 180° (ii) 180° (iii) 180° (iv) 180° 
13. (i), (iv) and (v) 


EXERCISE 8(iii) 
2. (i) DLN (ii) B. M, O, P (iii) A,C,Q,R X S. Yes, yes 5.Yes  6.No 47. Interior 
8. Yes 9. Yes. 10. Yes 
11. Circumference is slightly more than three times the diameter. 


12. No 13.Yes, in two points 14. Yes, in one point 


EXERCISE 9(i) 


1. 20cm 2.22cm 3.Rs 740 5.1.4sq.m 6. 6i sq. cm 7. Square, 4 sq. cm 

8. 10000 9. 2 metre square = 4 sq. m 10.18.1025sq. m  11.()Yes (ii) Rectangular field, 
200m 12.1000 tiles 13. 72pieces 14.24stamps 15.464 plants 16.50plots 17, (i) Area 
is doubled. (ii) Area remains the same. (iii) Area becomes four times. 18. 24 cm 


EXERCISE 9(ii) 


iii) 57.6 sq. m 2. 350 sq. m 3. Rs 3074 4. 68.2088 sq. m 5. 5.76 sq. m 
qo m 9.244 sq m 10. 243.2 sq. m 
q. m, 434 sq.m 15. 26sq.m 


1. (i) 84 sq. m (ii) 70 sq. m ( 
6. Rs 2479.50 7.67.92 sq m 8.652 s 
11.Rs154.40 12. 3.5 m 13. 8.82 sq. m, 2.1 sq. m 14. 138m, 1184 s 


EXERCISE 9 (iii) 

(iv) 15 cu. units (v) 4cu.units (vi) 20 cu. units 
(iv) 58.125 cu. m 3. 240 cu. cm 4. 6751 
50cu.cm 11. 640 12. 1.287 m 


1. (i) 8 cu. units (ii) 3 cu. units (iii) 12 cu. units 
2. (i) 750 cu. cm (ii) 461.25 cu. cm. (iii) 86.4 cu. m 
5. 9000 1 6. (i) 17.5 cu.cm (ii) 1063.125 cu. m 10; 562 


13. 4.5kg 14.300 15. 1500 kl 


EXERCISE 10 (i) 
è m 1 
(ii) 60% (iii) 25% (iv) 45% (v) 3096 (vi) 1696 (vii) 877% 


1. (1) 5% 
(xii) 33334% 


1 
wi) 314% (x) 1874% (x) 245% (xi) 4333% 


21 ec 3 rd 
2. (i) = (ii) » (iil 907 (iv) p (v) | » 5 
1 ee 3 
M-A 4 (viti) 25 (ix) a5 Wig i) Ot 


i iii i i) 296 

3. (i) 25.6% (i) 171.296 (iii) 365296 (iv) 1640976 M 98096 (vi) 

0 0.6% (viii) 120.5% (ix) 608.3% (x) 1% (xi) 111% (xii) 90% 

4. (i) 0.253 (ii) 1.286 ^ (ii) 9.985 (iv) 0.125 (v) 0.38 (vi) 0.76 (vii) 0.9 
(viii) 0.019 (ix) 0.025 (x) 0.001 (xi) 0.006 (xii) 0.09 
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EXERCISE 10i) 


aü) 7% (i1) 28% (iu) 188% 2. (i) 18% (ii) 60% (iii) 120% 
-3. (i) 296 (ii) 1296 (ii) 87.596 4. (i) 5% (ii) 12.5% (iii) 90.596 
5. (i) 1096 (11) 750% (ii). 0.5% 6. 10% 7. () 25p (i) Rs 3 (ii) Rs 15 
(iv) Re 1 (v) 200 g (vi) 1.5 kg (vii) 6.5 kg (vi) 3.5 kg (ix) 630 ml 
ix) 2:51 (xi) 80 kg (xi) 80 kg 8. (i) 500 kg (ii) Rs 800 (it) 400 1 
(iv) 4 tons (v) 400 m (vi) 150 ml (vil) 243 g (viii) 4.5 quintals (ix) 10 m 
(40cm 9. (i) 50%  () 3319€ — (ii) 40% iv) 443% Ww 162% 
(vi) 1019 96 10. 93.75% 11. 20% 12. 124% 
EXERCISE 10(iii) 
1:75 2. Hindi 3. 90 4. 28 5. Better 6. 7596 7: 794 % 8. 25%. 9. Food: 
31.25%. Housing: 12.5%. Clothing: 9.375%, Others: 46.875% 10. 76%, 
24% 11. (1) 25% (ii) 50% 12.852% 13. Rs 2850 14. Rs 1000 15. Rs 8.75 
16. 37.5%, 12.5% 17. 25% 18. 97.5% 
EXERCISE 10(iv) 
1. (i) Profit: Rs 4 (i) Profit Rs 20 (iii) Loss: Rs 6.50 (iv) Loss: Rs 19.50 
(v) Profit: Rs 3.75 (vi) Loss: Rs 5.50 
2. (i) Rs 78.15 (i) Rs183.95 (iii) Rs 766.85 (iv) Rs24.60 (v) Rs 1219 
(vi) Rs 8761.10 
3. (i) Rs 499 (ii) Rs 300 (iii) Rs 3040.60 (iv) Rs 45151.60 


4. (i) Profit: 5% — (i) Profit: 20% (iii) Profit 20% 


(iv) Loss: 2096 


5. 
Profit % 
6. Rs 89.05 7. Rs 11.60 8. Rs 4 per dozen 9. 40% 10. Rs 5 11. Loss: 496 
12. Rs 624.75 13. 25% 14. 8l 15. Rs 945 
ssa tees 3 ^ 16. Rs 352 17. 40 p 


Ur. 
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EXERCISE 10(v) 


1. (i) Rs 515 (ii) Rs 3089.60 2. (i) Rs 32 (ii) Rs 475.50 3. (i) Rs 500 (ii) Rs 2800 
4. (\) Rs 180 (ii) Rs 600 (i) Rs 1728 (iv) Rs 135 (v) Rs 204 (vi) Rs 576.56 
5. Rs 559 6. Rs 1986.25 7: Hs 572 8.Rs 12576 9. Rs 1835 
10. Rs 1081.50 11. Rs 4646.45 12. Rs 96.67 


EXERCISE 11(i) 


1. li) 52 4 (ii) B 5 7 (iii) 4: 7 (iv) 5: 8 2:5): 15522 (ii) 3 :.4 (iii) 2 5.3 
(iv) 1:2 32058157 (i) 1:4 (iii) 3: 16 (iv) 4: 21 (v) 10: 1 (vi) d55 
(vii) 179 (viii) 17: 73 (ix) 253: 240 (x) 1: 10 (xi) 3119 : 35004 (xii) 1:1 
4. (ite 28 (1):5.- 12 t7 * 12 (iv) 3: 20 (v) 31:8 (vi) 55:9 (vii) 5:8 
(vii) 1: 48 (ix) 10: 1 (x) 15: 1 (xi) 2: 1 (xii) 1000000: 1 
5. (i) 911 : 889 (i) 889 : 911 (ii) 911: 1800 (iv) 889 : 1800 6. (i) 191 : 160 
(i), 3327 193 (i)31 : 161 

EXERCISE 11(ii) 


1. (i) No (ii) Yes (iii) Yes (iv) No (v) No (vi) Yes (vii) No (viii) Yes 
(ix) No (x) Yes (xi) Yes (xii) No 


2.014 53.76; ay (ii) 10 p, 25 p. 60 p, Rs 1.50 (ii) 11 kg, 13 kg, 110 m, 130 m 


) 26 p. Rs 1.30, 5.51, 27.5 | (vy 1222216) 1:8, 2:4 (vi) 0.16, 0.32, 0.30, 0.60 


à 2 15 2 5 
2 3 5.3 win) 11 cl 88 cl 1.5kg. 12kg 9. 15 3 3 16 55. ! 48 


A S CEREN 7 
1 1 8 1 1 5 
33 Az, 97g 9 (d) m. 9 0.9, 36 


(iv 


(x) 0.32 m. 0.64 m, 0.6, t e 


3. 0) (u) 24 (iii) 20 . (iv) Rs 6 (v 80 p (vi) 10.8 (vii) 10 kg (viii) 3 cm 
(ix) 64 (x) 726 (xi) 3663 (xn) 10. g 


4 (UPS tub 
4. 6 5. 36 6. (i) 8: 2=36:9 (ii) 7:14 = 15: 30 (i) zT 78'* 
(oy emu ee iy OTNO SHORT ES UU f2-16:84 7 No 
3 o 2 8 i 
(ii) No 8.1) 6 (i 6:0 Quy 3 (v) 21 6 9271:6, T0223. 117-20 men; 


16 women 12. 3 boys. 3 giv 13. 18m 14. 75 15. Rs 200 16. 24.5 kg 


EXERCISE 11(iii) 


1. (i) Directly (i), Directly (iii). Inversely 


2. (i) First row : 7. 155 Second row : 24, 300 (ii) First row + 28.5,475 Second row: 5, 98 


(ii) First row : 2, 6 Second row: 9. 3 


7. 65 kg 8. 140 
f fcloth 2 Rs 26.50 4. 96 5.20m  6.2.88cm ) 
S ae A0: Rs 45.90 11. 100 12. Rs100.80 13. 50: 1, 7 hours 12 minutes, 125 km 
17. 413 months . 


14. 10 days 15. 8 workers 16. 7 pumps fe 
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EXERCISE 12 


Monday (ii) Thursday (iii) 300 (iv) 1950 


T (i) Food (ii) Conveyance (ii) Rs 175 (iv) Rs 150 (v) Rs 1225 
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